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Engineering Photography.* 





In discussing photography this evening, I 
wish what I have to say to be taken rather as 
a progress report than as the dictum of an ex- 
pert, which I certainly do not claim to be, my 
own knowledge of the subject having been 
gained chiefly during the last six months in 
the leisure moments I have had at my dis- 
posal, while actively engaged in my regular 
work. Having so recently passed through the 
primary department, I suppose I can give 
good advice to a beginner. 

The object which I have in view this even- 
ing is to give the principles on which the art 
depends, with some of the chief uses to which 
it can be applied, which, I hope, will be in- 
structive or interesting to all, and at the same 
time to give such practical suggestions and 
formule as will be of value to any one who «e- 
sires to learn to take photographs. 

My own knowledge on the subject has been 
gotten from books, experiments and talks with 
other amateurs, having learned but little from 
the regular profession, who, to a greater or 
less extent, regard it as a secret trade where 
all information should be paid for. A beginner 
would probably save time and money by 
taking a few lessons in a good phctographic 
establishment. That you may understand the 
change brought about by the introduction of 
the gelatino-bromide dry plates, which have 
only been on the market for a few years, some 
statement of the principles on which photog- 
raphy depends is necessary. 

No engineer who has been successively 
tanned and bleached by field and office work, 
need be told of the power of the sun to greatly 
modify the color of many substances. The 
salts of silver are those mostly used, being the 
only ones known to be capable of use in the 
camera, while the compounds of iron and 
chromium are extensively used in sun printing. 
Silver chloride, iodide and bromide are the 
salts used, the action of light being nearly the 
same on each. If light is allowed to fall on 
the chloride, under favorable conditions, it is 
reduced tothe subchloride. As is well known, 
it is the short vibrations of light which so syn- 
chronize with the vibrations of the molecules 
as to throw off one atom of chlorine while the 
longer vibrations have noeffect. The opposite 
of this occurs when light falls on the eye, so 
a photographer, by using blue glass and blue 
curtains, can admit most of the chemical rays 
into his studio while excluding much of the 
heat and blinding light, thus enabling his sub- 
ject to keep cool and have his eyes wide open. 
The chemical change is very slight in the 
silver salt, so that very little energy is 
necessary, the result depending solely on the 
vibrations being of the right length, just as 
the trotting dog may have thrown down a 
bridge which allowed a four-horse wagon to 
safely pass over it. Capt. Abney states that 
chloride of silver may be heated to that point 
at which it will itself give off chemical rays 
without being decomposed. The action of 
light on silver chloride is as follows: 


2 AgCl = Ag.Cl + Cl; 
this change takes place much more readily if 
some substance is present to absorb the 
chlorine; in the presence of moisture we have 
4AgCl + H.O = 2Ag,Cl + HCl + HCIO. 

If silver iodide be used in the presence of free 
silver nitrate, as {in the wet plate process, we 
have 

12AgI + 6AgNO, + 3H,O = 6Ag,.I +0 + 6AglI 

+ 6HNO,, 

the nitrate being capable of absorbing the 
freed iodine is called a sensitizer. If silver 
bromide had been used in the above reaction, 
on account of its greater sensitiveness to 
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light, the following reaction takes place after 
exposure, 


4Ag.Br + 6HNO, = 4AgBr +4AgNO, + N,O, 
+ 3H,0, 

which, with the aid of the nitrous acid set free, 

soon destroys the latentimage. Thisaccounts 

for the disappearance of the latent image in 

the so called tannin dry plates when they are 

kept after exposure before developing. 

With the gelatino-bromide plate the case is 
quite different, the gelatine acts as a sensitizer, 
absorbing the liberated bromide without set- 
ting free any injurious acid, so that such a 
plate will keep as well after as before exposure, 
which seems to be indefinitely if properly 
made and not allowed to get too hot. 

Some manufacturers claim that the plates, 
like whiskey, improve with age. They prob- 
ably become more sensitive on account of an 
increase in the size of the grains of bromide. 
This property of the gelatino-bromide plates, 
taken in connection with the fact that they 
are the most sensitive compound known, make 
them so superior to all others for engineering 
purposes that I do not consider it worth while 
to mention any others, referring you to books 
on the subject. 

Cramer & Norden, of St. Louis, were among 
the first to manufacture dry plates for the 
market, in this country, and the Cramer plate 
is still considered the standard. It is as trust- 
worthy as any, perhaps, but not so sensitive as 
others I have used. I have not taken a single 
good instantaneous picture with a Cramer 
plate. Cramer & Norden dissolved partner- 
ship, and the latter is also manufacturing dry 
plates bearing his name, which one of my 
friends tells me are the quickest and best in 
the market. I have used them and the Seed 
plates, also made in St. Louis, enough to say 
that both are excellent, but not enough to say 
which is the better. The best plates I have 
ever had were from the Crystal Dry Plate Co. 
of Indianapolis. They were branded instanta- 
neous, and with them I made nearly all my 
instantaneous views. Other plates which I 
have got since, were not so good. One of my 
friends gets best instantaneous results with 
Eastman’s Special, which are so sensitive that 
Ihave great difficulty in keeping them from 
fogging. I don’t think it makes much differ- 
ence which of the above brands a beginner 
starts with, excepting Cramer, for instanta- 
neous work, and Eastman’s Special for ordi- 
nary work, either of which would propably_not 
give satisfactory results. 

THE LENS. 


The lens is the most important thing in the 
outfit, and while the character of this paper 
does not admit of a full discussion a few re- 
marks may not be out of place. 

Makers should, and usually do, state in de- 
scribing a lens the size of the objective, the 
equivalent focal length and the size of the 
plate covered. Lenses are usually compounded 
to overcome spherical aberration and other 
obstacles to making a correct picture, and the 
equivalent focal length is the distance from 
the optical center of a compound lens to the 
ground glass, when the rays striking the ob- 
jective are parallel. The following equation 
gives the relation between the conjugate foci 
of a lens: 


Where v is the distance from the optical 
center to the image, u the distance to the ob- 
ject, and f the equivalent focal length, it is 
evident that if uisinfinitevy =f. Ifthe image 
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The quickness of a lens depends on the size 
of the objective and the shortness of the equi- 
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valent focal length. Ifr is the radius of the 
lens and f the focal length, then the time of 
exposure is given by the equation: 
r? 
t= Cc— 
J 

where C is independent of the lens, depending 
on the value of the light and the quickness of 
the plates. By means of this equation the 
quickness of the different lenses can be readily 
compared. 

The standard lenses are those made by Mor- 
rison, Voigtlander, Darlot or Dallmeyer, each 
of whom makes excellent lenses. The Morri- 
son is an American lens, while the others are 
not. In 1840 Voigtland & Son made the first 
successful portrait lens ever constructed ; they 
have ever since acknowledged no superior, 
and their euryscope seems to be the favorite 
lens in America to-day. 

For an engineer, especially if he be economi- 
eally inclined, I recommend, to cover a 5x 8 
plate, Darlot’s Rapid Hemispherical No. 1, 
$15. When used without a diaphragm, or 
“stop,” it does not quite cover the plate uni- 
formly, but with one of the smaller stops does 
so perfectly. Itisa quick lens and embraces 
an angle of about 65 degrees. 

Morrison’s Wide Angle View Lens, No. 4, 
$25, is an excellent lens, especially for work 
in confined situations, as in photographing 
street scenes, machinery, etc. 

I have an euryscope No. 2, $52, which works 
well and will cover an & X 10 plate if need be. 
It is not so well worth $52 as my Darlot is 
worth $15, 

Morrison’s New Rapid Copying Lens, $40, 
covering a 5X8 plate, is probably as good 
as any. 


THE CAMERA BOX. 


The camera box which I have is made by 
Anthony, and is called “The Novel.” I 


selected it after looking at all I could see in 


the St. Louis supply stores, and, taking its 


cheapness into consideration, is probably as 


well suited to an engineer as any. The im- 
portant points are that the plate can be used 
with its longest dimension either vertical or 
horizontal, that it can be turned about a hor- 
izontal axle so as to make the plane of the 
picture vertical when the camera is pointed up 
or down, and that the lens should be capable 


of being moved vertically. 


The tripod should be light and portable, 
folding up so that it can be easily carried. 


DRY PLATE HOLDERS. 


Of these there are a great variety, but by 
far the most convenient for an engineer are 


the paper holders which add very little either 


in bulk or weight, making them suitable for 
field work. They are patented, not very well 
made, and sold high, because one cannot get 


along well without them. 


TIME OF EXPOSURE. 

The question of how long to make the ex- 
posure is the most difficult one connected with 
photography, since it depends on so mary 


things, such asthe lens, the diaphragm, the 
quantity and quality of the light and the color 
of the object. 
stantaneous, when the object is white and in 
bright sun light, to hours in enlarging or in 


The time varies from the in- 


photographing microscopic objects. 

To give a beginner some idea if he ‘wishes 
to photograph a landscape with a Darlot lens, 
medium size stop and in the bright sunlight, 
two seconds will suffice, while I have never 
succeeded in taking a portrait in an ordinary 
room with less than 30 seconds exposure when 
no stop is used. A good way is to expose 
different parts of the same plate unequally, 
then notice which exposure gives the best re- 
sult.. The only way to learn is by experiment, 
and after spoiling many plates the learner will 
know by intuition how long to keep the cap 
off. A professional hardly ever looks at his 
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watch, though a beginner should not only ob- 
serve the time, but should record it. 


DEVELOPMENT. 


In most processes, and especially in the 
gelatino-bromide, the latent image is practi- 
cally invisible, necessitating the use of a de- 
veloper, whose use depends on the fact that 
after one atom of silver is precipitated it at- 
tracts other atoms as they are thrown down. 

The developer first attacks the sub-bromide, 
shaking off one atom of silver which aids in 
the precipitation of others, the bromide being 
absorbed by the developer. The reduction of 
the silver bromide which has not been effected 
by light probably takes place according to the 
formula: : 

Ag + AgBr = Ag,Br. 

The so-called iron developer is, all things 
considered, -undoubtedly the best for an en- 
gineer, on account of its cleanliness, con- 
venience, and the control it gives in develop- 


ing plates improperly exposed. The follow- 


ing is one I use with much satisfaction : 


Neutral oxalate of potash.... 
Solution No. | Promide of ammonia 
ater 


Photosulphate of iron 
Solution No. 2) Tartaric acid 
Water 

To four parts of No. 1 add one part of No. 2; 
place the plate in the tray and dash the de- 
veloper over it, wetting the whole plate as 
nearly simultaneously as possible. For a 
5 X 8 plate use 2 ounces of No. land 4 drachms 
of No.2. To develop an instantaneously ex- 
posed plate increase the amount of iron to 
about 5 drachms, add a few drops of bromide 
of ammonia from a solution of ten grains to 
the ounce; dash the developer over the plate, 
and as soon as itis wet pour it off; add three 
drops hyposulphite of soda, then pour it back 
into the tray, after which the picture will come 
out very rapidly. 

The Cramer developer is by many photo- 
graphers considered the best, and for economy 
and excellence of the negatives produced by 
its use is certainly a very good one. It stains 
the fingers, and small bubbles form readily in 
it, like soapsuds, which are liable to stick to 
the plate and cause spots. Itis not so good 
for developing instantaneous work. 

The following is the formula for prepar- 
ing it. 

Stock Solution. 


Sulphite of soda (crystals) 3 ounces Troy weight 
* Bromide of ammonium....% or 1 ounce “ a 
Bromide of potassium..........-. lounce “ es 
Pyrogallic acid 2ounces ‘ - 
Dissolve thoroughly in pure rain, 

distilled or ice water. 32 fluid ounces. 
Add suiphurie acid, ¢, p...-.-....- 120 minims. 
Concentrated liquid ammonia. 

26° B. (sp. BY. 0.900,)..-.--- sees 3 fluid ounces. 
And water to make up bulk to 40 ounces. 


Ta you prefer intense negatives, use 1 ounce bro- 
mide of ammonium, but if you prefer soft negatives, 
ouncewill be best and will allow shorter exposure. 


Dilute sufficient for one day’s use in the pro- 
portion of 1 part stock solution to 11 parts 
of water. Use a rubber stopper for the stock 
solution. 

FIXING. 

After development the negative is washed 
and put into the fixing bath which is pre- 
pared by dissolving one pound of hyposul- 
phite of soda in a half gallon of water. In 
warm weather an addition of alum is bene- 
ficial. The hyposulphite dissolves the unaf- 
fected salts of silver. After fixing wash 
thoroughly. 

Gelatine negatives frequeatly need intensi- 
fying, for which purpose I use England’s 
mercuric intensifier. 


Mercurie chloride 
mmeonic chloride 


Pour the intensifier over the negative and 
rovk the tray until the picture turns white; 
then wash thoroughly, after which put it in 
water containing a small quantity of ammonia, 
which turns it black. 

As a rule for engineering purposes the nega- 
tives do not need either retouching or varnish- 
ing. 


ENGINEERING, NEWS AND, 


SILVER PRINTING. 


The art of silver printing is an old one and 
to-day does not differ greatly from that de- 
scribed by Fox Talbot in a paper read before 
the Royal Society in January, 1839. 

Not much, therefore, need be said on the 
subject, the most important thing being the 
list of necessary articles given at the end of 
this paper. A few remarks concerning my 
methods may not be out of place. 

The silver bath which I use is the following: 
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stick with the sensitive side out to straighten | 
it. ‘Then cut the paper to the proper size and 
store it between sheets of blotting paper which 
have been saturated with a solution of bicar- 
bonate of soda and dried. In this way sensi- 
tive paper may be kept for a week or two. 
Before printing the paper is put into a box 
with a lid and fumed for ten minutes. Print 
usually by direct sunlight until the print is 
darker than the finished photograph is desired. 
Trim them by cutting around the edge of a 


_| trimming glass. I got the trimming glasses 


cut ata glass store, and smoothed the edges 
with sandpaper, which makes them cost but 
little. After trimming wash the prints well; 
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proportions, but the quantity of silver should 


never fall below 45 grains to the ounce. Float 
the albumenized paper on the bath for two 


minutes. In putting the paper on the bath, — 


let the middle of the albumenized side touch 
first, then press down the edges, breathing on 
the back of the paper if the edges start to 
curl up. Keep a basin of water at hand so that 
any of the bath which may get on the fingers 
may be washed off immediately, in which case 
it will not stain them. When the paper has 
floated long enough raise one corner with a 
glass rod, catch it with a clothes-pin and hang 
it on a string to dry, attaching a small bit of 
blotting paper to the lower corner to catch 
the drop. -When dry roll the paper on a 


then tone them, for which purpose I find the 
following bath to work well: 

1 grain. 
10 grains. 
10 ounces 

Dissolve the15 grains of gold, which comes 
in a small bottle, in 15 drachms of water, and 
in preparing the above bath pour out one 
drachm ofthe solution. The bath should be 
used immediately and works quicker if heated 
to 100 or 120 degrees Fahr, p'the old bath, 
adding fresh chemicals h time before 
using. 

After toning, fix the prints with: 
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Leave them inthis bath for about ten min- 
utes, then wash thoroughly. I usually leave 
them in water over night, with the water run- 
ning slightly part of the time, after which I 
wash each one thoroughly as I take it out. 
Partly dry the prints with blotting paper and 
mount them with ‘‘ Parlor Paste.’’ The ar- 
rangement which [ devised to keep them from 
eurling up when drying is shown in Fig. 1. 

Yhe albumenized paper contains sodium 
chloride, which is changed by the bath to 
silver chloride, some free nitrate remaining 
on the paper. After printing the picture con- 
sists of silver, silver subchloride, and silver 
albumenate. In toning gold is substituted for 
part of the silver, possibly in the following 
way. 

3Ag,Cl + AuCl, = 6AgCl + Au. 
OUTFIT. 

The articles which a beginner will need jfor 
taking photographs 5 x 8 are: 

For Taking and Developing the Negative. 


io EN BOs 6 Toc cc wows taden tenes: Hn oest $15.00 
1 SS hagdedheccacechs oonnedectoss cecesenass 20.00 
1 TIPO, «0. cccccccccecsecccccseccccccccccccssccceces 2.50 
1 Frame for paper holders.......-....-.-seeeesse+5 2.00 
44 Dozen paper dry plate holders 2.50 


1 Gossamer focusing cloth 
1 Ruby lantern 
3 Japanned iron trays, 5 * 8 
1 4-ounce Spscquanae glass 
1 Nest of 3 beaker glusses, 2 to 4ounces..-. -.---- 
S B-OUNSS MiNSS DOCIOS. ... . 0.0. c cc cccecsecccccccese 
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1 ‘+s gallon glass bottle ... 15 
2 4-ounce wide mouthed g 40 
1 GIMBBGCIETINE TOG- «62 once cccccccccccscccccescccess 10 
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-20 
1 10-ounce bottle for intensifler........-.....--..++ .10 
2 Camel’s hair brushes .............-- eee -20 
1 “ Granite ware” washstand set.... 5.75 
1 pound Neutral oxalate of potash -. 50 
1 pound Photosulphate of iron.............+-+.-+- .06 
5 pounds Hyposulphite of soda........-.....+..+. 25 
1 dozen Dry plates-.......--...eeceeeeeeeeeeeeeeeees 1.75 
2 ounces Bichloride of mercury... 5 
2 ounces Chloride of ammonia....-.. -30 
6 ounces Retouching varnish........ +e: sees 50 
1 box Calcined flour (Bigelow’s)....--..+.+++.++++- 35 
NT ids" tn K waged danas danbhnehinceeeaeuahs $58.46 
Silver Printing. 
9 Weebl WOe, 16 X 29 s.0 cas obonqncoes cccdecseier $1.20 
1 Argentometer 60 
1 Thermometer ebilinkients 1.00 
1 pair BOR s co scqerveccnssdeoce sececece sete teeeeees 1.00 
1 20-ounce Bottle, glass stopper, for silver bath.. 25 
1 16-ounce Bottle, for old toning bath .......... 10 
1 144-ounce Bottle, for chloride of gold......-... ' : 
1 Fuming box (any old box will do)...........-.... 0.00 
CN a sch Cawnctins dy avdebagindcheesenesis 2.60 
3 fring glasses 3.8 < 6.1,3.8 < 7.65 and 
4 Gee dads Gass udkax cobcuces Swekdaierdenes 40 
2 Iron pans, ‘granite ware,” for toning and 
TB ccccccccccccccescccccccccecscesseseetesesee 40 
1 Glass funnel........ ...... 25 
1 Flat brush, for pasting.... 25 
1 SPONTE «.-- ee ece ee ceeeeeeeeeeeee 25 
1 1-drachm Measuri BUBB ove vcasenciccodescodcces 25 
2 ounces Nitrate of silver..............-..ce.eeeees 1.70 
1 dozen sheets Albumenized paper..-------------- -90 
15 grains Chloride of gold......-.-..-----+++ .60 
44 pound Carbonate of soda.............+++- .06 
1 pint stronger Ammonia water .. coe 40 
1 pint white Parlor paste........-.... ceeeeeeeeeeee 25 
4¢ dozen sheets Blotting paper ....----.-.-+-+++++: 40 
‘4 pound Absorbent cotton 35 
50 Cabinet mounts.........-.-- 50 
I, ac ccidegeutseudbadectveses.carseses 60 
100 mounts 5 X SCut to OFder....--.eeeeceeeeeeeeees 1.00 
Es on b. 4666 2066s cedécccoccecscocdoccssoccences $15.41 
Add total for negatives. .-...-..--....6+ « cseeeeeeee 58.46 
SN CORE OF WORE kde cans cicoctcdcccntesntess $73.87 


This is as cheap an outfit asI will recom- 
mend for satisfactory results ona 5 x 8 plate. 
Not including the cost of my surveying 
camera I suppose I have spent over $200, which 
includes a $52 lens and some material for sun- 
dry experiments. 


APPLICATIONS. 


The following are some ofthe uses to which 
the art can be put by an engineer : 

In visiting engineering works completed or 
under construction, much has frequently to be 
learned in a short time. A few photographs 
of the general plan, interesting details and 
machinery used in construction, showing 
methods of doing work, would be of incalcu- 
lable value. The advantage in an engineer’s 
being able to take the views himself instead of 
buying them, consists in his being able to get 
just what he wants without being bothered 
with that which can be of no value to him. 
Besides it will frequently happen that there is 
no professional photographer near. 

If an engineer is in charge of construction 


and wishes to report progress either to a chief 
or board of directors, a photograph is the most 
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! 
accurate and trustworthy method of showing! photography, and having-been but little used, 
the exact condition of the work. In this case‘if at all,in this country, and not much any 
a boy could easily be taught to do the drudgery | where, is perhaps the most interesting to those 
connected with developing and printing. | present or who will read this paper. I will, 

In case of accident to railway property, such | therefore, now give a description of the sur- 
as a washout or land-slide, a wreck caused by | veying camera which I have had made for 
collision, fallen bridge, tornado, earthquake | experimental work next summer in connec- 
or otherwise, a photograph is the quickest) tion with the United States survey of the 
way of reporting the extent of damage and Missouri River; also the general principles 
condition of the wreck. and methods of application, reserving the de- 

Drawings can be quickly photographed and | tails for another paper, which, if you desire it, 
reduced in this manner toa small scale, and | I will read at some future time, when I hope 
made of uniform size, so that they will occupy | to know more about the subject. 
but little room and still all the details be suffi-| In this work the dry plate must of course 
ciently well preserved to make working draw- | exactly take the place of the ground glass used 
ings from them if necessary. These photo-|in focusing, both of which are in the plane of 
graphs are also exceedingly convenient for an | the picture. It is obvious this plane must be 
engineer who is superintending the building ;}made accurately vertical, so that all vertical 
of machinery, saving him the bother of carry-| lines may appear so in the photograph, and 
ing a large drawing. that al! objects may be projected on the hori- 

Blue prints can, of course, be made from} zon by parallel lines. That the horizon may 
negatives as readily as from tracings, and for be accurately determined some line, as the 
many purposes are preferable to silver prints. | one through the center of the ground glass, 
|must be capable of being made truely hori- 
zontal. To accomplish both these ends the 
small levels, shown at f and / in Fig. 2, are 
placed on top of the camera box, the one being 
horizontal and parallel to the ground glass, 
the other perpendicular to it. The back of the 
box must be rigid and the focusing done by 
moving the lens, which is easily accomplished, 
since for distant objects but little change is 
necessary. The dry plates should, on the 
score of economy and convenience, be long 
and narrow, those I use being 2} x 8. 

The lens should be so fixed that it can be 
moved up or down, for taking bluffs or moun- 
tains above the point of sight, or valleys 
below it. 

To accomplish this the lens a is attached to 
a slide b, moving vertically. A clamp screw is 
shown atc. The slide carries a vernier ¢ 
which in connection with the fixed scale 
1 shows how far the lens has been moved. The 
TOT zero of the seale is determined by bringing the 
wn Me. lens to the point where objects in the horizon 
are projected on the horizontal line through 
the center of the ground glass. The slide / is 
held against the front of the camera box by 
brass springs, one of which is under the clamp 
e andthe end of another isshownath. The 
ground glass for focusingis shown at g, partly 
withdrawn. 

The distance from the optical center of the 
lens to the ground glass is accurately deter- 
mined by measuring a base line in front of the 
cameré, measuring the distance of the base 
line, and the length of the image or distance 
between the extremities as shown on the 
ground glass. Any change in the focal dis- 
tance is measured by.a scale on the side of the 
lens, not shown in the drawing. One of the 
smaller stops should be used to sharpen up the 
| picture. 
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Pig. 2. 

If a blue print be made of a machine or 
other object, and a pen andink drawing be 
made on top of it, the blue may be afterward 
washed out or destroyed by immersing the 
picture in a saturated solution of bicarbonate | 
of soda, which in about a minute causes the 
blue to disappear, leaving only the black ink 
lines on a white ground. Wash it carefully in 
water and dry; after which it may be photo- 
engraved and set up with ordinary type in 
printing a catalogue, or elsewhere. The best ‘ 
ink I have ever found for the purpose is “ Hig- If photographs be taken with the surveying 
gins’ American Drawing Ink ” (“‘ waterproof.”’) | C@mera from two known stations, and the di- 
The Moss Engraving Company, of New York, rection of the point of sight be measured with 





use silver prints and wash out with cyanide of 
potassium, which is obviously inferior to the | 
above method, which I have never seen de-| 
scribed, and it may be new. 

If autolithographie ink be used instead of 
Higgins’ the drawing can be transferred im- 
mediately to the stone without washing out 
the blue. The accompanying view of my sur- 
veying camera was made in this way. For 
this work paper prepared for autolithography 
should be used. 

A negative can be taken froma tracing or 
drawing on thin paper directly by contact in- 
stead of using the camera, prints taken from 
it giving black lines on a white ground in 
silver printing, or blue lines on a white ground 
in blue printing. For a large drawing the 
negative and chemicals of developing would be 
expensive. 

SURVEYING WITH THE CAMERA. 


This being a strictly engineering use of 


a transit or by means of a compass attached 
to the camera, the position of each object 
which can be seen in two pictures can be de 
termined on the map both horizontally and 
vertically. The :nethod of placing the photo- 
graphs in position and locating objects is, I 
think, so well shown in the accompanying map 
that it need not be described here. 


The map is part of an experimental survey 
I have just made at Bushberg, 25 miles below 
St. Louis, on the Mississippi River. The 
draughtsman should work directly from nega- 
tives on account of the greater accuracy and 
distinctness of detail. The accuracy of the 
gelatine film on glass is so great that Dr. 
Eder was not able to discover any change, 
from developing and fixing, although by the 
method used he could have detected a varia- 
tion of gg45 in the distance. 


By this method of surveying the plane table 
is virtually brought into the office, and the 
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without being bothered by sun or wind. 


The chief difficulty arises from aerial per- | 


spective, or the fact that distant objects appear 
as masses, it being hard to distinguish details. 
The photograph should therefore be takenwhen 
the air has litthe smoke or haze in it, and if 
possible when the sun shines on the back of 


the instrument. For nearly inaccessible | 
mountain regions, where the air is so clear | 
that distant objects appear very close, I think | 


the surveying camera will be invaluable. Its 
peculiar adaptation to military purposes, 
where itis important to reduce the time of the 
field work, need not be pointed out. 

Besides the above use of photography there 
are many critical moments arising in engi- 
neering practice as where Capt. Abney, Corps 
of Royal Engineers, tested the value of torpe- 
does by instantaneously photographing the 
column of water thrown up by the explosion. 

The most wonderful achievement in photo- 
graphy is perhaps that of M. Marey, a French 
savant, who has successfully photographed a 
fiying bird by the use of a photographic re- 
volver in the form ofa fowling piece aimed at 
the bird. Twelve pictures were taken succes- 
sively, each being exposed ;j, of a second, 
gelatino-bromide plates being used which were 
capable of taking pictures with an exposure of 
ison Of a second. By putting the pictures ina 
phenakistiscope of Plateau the flying of a bird 
could be observed. 

The following books may be recommended 
in the order given. ‘‘ Photographic Amateur,” 
by J. Traill Taylor, New York, Scoville Manu- 
facturing Co.,50cents. ‘‘ A Treatise on Photo- 
graphy,’’ by W. de Wiveleslie Abney, New 
York, D. Appleton & Co., $1.50, belonging to 
the ‘* Text-books of Science.’”’ ‘* Modern Dry 
Plates,’’ by Dr. J. M. Eder, and “Silver Print- 
ing,’’ by H. P. Robinson and Capt. Abney. 
New York, E. & H. T. Anthony & Co., 1881, 75 
cents each. ‘The Chemical Effects of Light 
and Photography,’’ by Dr. Hermann Vogel. 
New York, D. Appleton & Co. ‘ Internationa) 
Scientific Series,’’ $2. 

=. ——— a 
The Outlook in Brazil 





Rio pe Janerro, April 5.—'Lhe present state 
of affairs in Brazil is critical in the highest 
degree, and the final collapse, apparently, is 
not far distant. Although the country has 
been steadily drifting toward this crisis for 
many years, and has even been suffering from 
it during the last two or three years, the crash 
has been kept off and the country allowed to 
drift on toward inevitable bankruptcy. Every 
effort to cail attention to the danger has, until 
recently, been talked down as pessimism and 
enmity. Every indication of waning industry 
or financial difficulty has been ascribed to 
temporary causes, like the Paraguayan war, 
or abolition, or short crops. Whatever the 
difficulties or their necessities, the Brazilian 
people have been fatally blind both as to the 
real causes and their ultimate results. They 
have pinned their faith to the belief that the 


natural elements of wealth and prosperity in| camp is moved every second day. 


this country will in some way bring them 
through safely, and so they have been quite 
content to drift with the tide. In all emergen- 


eres ——wE, 
topographer is at both stations simultaneously 
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Surveyor’s Camp Fire Yarns. 





“Why, we let them down by ropes, of 


| course.”’ 


The speaker was a broad-shouldered, bright- 
eyed fellow about 30 years of age. His clear 
cut features were bronzed and reddened by 
exposure. Around him were gathered a crowd 
of young men whose dress and conversation 
proved them to be unmistakably subjects of Her 
Brittanic Majesty. This group constituted the 
surveying party laying out the line of the 
Credit Valley Division of the Canadian Pacific 
Railroad entering Windsor. 

The boys, numbering 30, were enjoying a 
quiet smoke on the broad piazza of the British 
American overlooking the river, and were 
grouped around in different posture enjoying 
the quiet of the evening after their day’s labor, 
some puffing their cigars, others pulling away 
at long clay pipes. 

The speaker, and central figure of the party 
proved to be an old surveyor who had done 
service from the Atlantic to the Pacific. As 
the Journalier joined the party he was enter- 
taining his less experienced companions with 
an account of some of his exploits throughout 
the western country, causing at times the most 
decided expressions of incredulity to spread 
over the faces of some of the tenderfoots of the 
company. 

‘‘ Why, after spending a few months at work 
in the Rockies,’ he continued, “a man be- 


| comes as accustomed to dangling at the end of 


a rope over a precipice 300 to 500 feet high as 
eating his dinner.’’ 

The hair of the tenderfoot stood on end. 

Said a pale faced, slightly built youth, whose 
appearance suggested him belonging to the 
latter class. ‘Where do you manage to put 
up when in such a wild country ? ”’ 

‘* Why, bless you, my boy, when running the 
Canada Pacific through the Rockies for 18 
months none of us ever had anything but 
canvas over our heads.” 

‘Oh, come, now, how about the winter ?’”’ 

‘“Winter and summer just the same. I'll 


| show you letters dated Porcupine Hill, a spur 


of the Rockies, written in February, with snow 
any number of feet deep around us.”’ 

Young John Bull looked amazed. 

** You may not believe it,’’ chimed in an old 
timer, ‘‘but for four years I never wore a 
pair of shoes—that is, nothing but moccasins 
—and my feet became so hard I could walk 
barefooted through a bush for miles.’’ 

For the edification of the Journalier the first 
speaker related a few facts concerning the 
hardships and privations through which the 
sturdy pioneers of the iron horse are called 
upon to pass. 

‘A party of 10 men may start from, say 


| Winnepeg. Tents and supplies for six months 


are carried in carts drawn by mules, each man 
in charge of his own rig. They make perhaps 
30 miles a day, until they reach the point of 
operation. Should the work be over prairie 
land, six miles is a good day’s work, and a 
A long 
| stretch of prairie means a sadly monotonous 
life, and should the country prove to be a 
marshy one, wading through sloughs and 


cies England has supplied them with money, | fighting mosquitoes, renders it a very un- 


and English speculators have promptly united 
to preserve their eredit. To-day, however, 
the circumstances are somewhat changed. 
The last loan has not been taken up like its 
predecessors. Brazilian finances have been 
severely criticised in London, and Brazilian 
credit has suffered a reverse. More than that, 
an internal loan cannot now be placed, and 
for the first time in many years the Brazilian 
government is made to feel the pains and 
penalties of its extravagance and maladmin- 
istration.—Bradstreets. 

ENGINEERING News: Three months for One 
Dollar. 


pleasant one. Work is commenced at sunrise 
and lasts as long as there is light.’’ 


‘*T suppose the boys sometimes try to forget 
the hardships of the day by looking in the 
flowing bowl at night ?’”’ 

“TItain’t because they wouldn’t like to, you 
ean rest assured. The fact is, however, that 
parties are allowed not over two gallons of 
liquor to be used for medicinal purposes, and 
are not permitted to carry any more with 
them. It usually lasts well, say—the first 
night out, followed by a dozen swelled heads 
the next morning. After that the boys lead 
exemplary lives of total abstinence, unless 
good luck should draw some traders across 





their route. The monotony of prairie life is 
changed when the company strike a mountain 
region. The carts are then abandoned and 
the supplies are packed on the mules, the 
weight carried by each averaging 300 pounds. 
While the work is harder, the change of 
scene, and perhaps tie romantic surround- 
ings, renders it more interesting. Then, again 
the dangerous features of mountain work tends 
to supply a stimulus in the way of excite- 
ment.”’ 

** Explain.”’ 

“Well, canyons are encountered hundreds 
of feet deep, perfectly perpendicular, and ex- 
tending for miles. Some of these can not be 
avoided and have to be crossed. At times the 
course is such that the work can be accom- 
plished by sending one picket man across, 
the rest of the party making a circuit. This 
man is lowered over the immense cliff with 
ropes, and left to make his way up the op- 
posite side as best he can. Of course a rail- 
road, as a rule, follows the course of some 
stream, and the deepest ravines are thus 
avoided.”’ 

‘*Distances in mountainous regions are, I 
presume, deceptive ? ”’ 

‘“*Indeed they are. One of the fellows in our 
Pacific corps, a young Englishman just over, 
was seen to start out early one morning with 
his gun over his shoulder. He showed up in 
the middle of the day in a dazed condition. 
In answer to inquiries, he remarked, ‘This is 
a blawsted country, this of yours; why I 
thought I would run up the mountain and 
take a shot at some of those pretty mountain 
sheep you were telling me about. The faster I 
walked the further the blawsted rocks ap- 
peared to be, so I trotted back tocamp to find 
out about it, you know.’ You can imagine his 
surprise when he was told the ‘ rocks’ were 200 
miles away.”’ 

“* Are Indians troublesome to Western survey 
parties ?’’ asked the reporter. 

“As a rule they are not. They may steal a 
mule or so if the opportunity presents itself. 
The only skirmish I have experienced was a 
brush with a party of Blackfeet in June of 1883. 
We were doing some Government work up in 
the Blackfeet Reservation, and in some way 
the Indians got the idea our object was to take 
away their land. They followed us and pulled 
up our work as fast as we laid it out, stole 
mules, horses and everything they could lay 
their hands on. Finally Government agents 
interviewed the chiefs, and the matter was 
amicably settled.” 

“dow do you stake out your work when 
surveyed ?”’ 

‘In prairie land we drive in iron pipe and 
build a mound of earth around it. In the 
woods and mountains wooden posts mark the 
line of survey.”’ 

“*Do you ever run short of provisions ?”’ 


Here another old timer broke in: ‘‘ Well, I 
should gently remark. Why, I ran a party of 
30 men in the Northern country some years 
ago for three months on nothing but flour and 
water. Any man of us would have walked 50 
miles for a piece of pork rind.’’— Detroit Even- 
ing Journal. 

a 


Mancuester Sup Canau.—The preamble of 
the Manchester Ship Canal Bill was passed by 
the Select Committee of the House of Lords, 
on condition that the scheme should not be 
carried out until £5,000,000 capital had been 
raised. So active were the supporters of the 
Bill, that within three hours of the above de- 
cision having been known the whole amount 
had been raised. The proceedings connected 
with the Bill have occupied forty-one days, 
and the costs are said to amount to £160,000. 


rr 


Cetina, Onto, June 6.—The surveyors of the 
Columbus and Fort Wayne Railroad arrived 
; here to-day en route to Fort Wayne. 
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Clay vs, Iron Pipe for Sewer Connections. 

A number of plumbers and drain-pipe manu- | 
facturers waited upon Commissioner Ray- | 


mond, President of the Brooklyn Board of | 
Health, on the 22nd of May, to argue the} 


advantages of clay over iron pipe for house | tinue their discussion of “Sewage Systems and millions thrown away. 


and sewer connections. A strong fight be-| 
tween the iron and clay industries, says ‘the | 
World, has been going on for the past three or 
four years, and, owing to adverse legislation | 
and enactments by the health department of 
this city and Brooklyn, the clay-pipe men 
have been nearly starved out of business. In 
1881, a rule was adopted by the departments of 
the two cities that all plumbing material in 
houses for the carrying off of waste water 
should be of iron. The clay manufacturers 
claim that the rule is unconstitutional and un- 
fair, and this view has been entertained by 
many property holders and manufacturers 
who are compelled to renew their plumbing 
every few years in consequence of the action | 
of acid or gas employed in their business upon 
the iron pipes. In 1883, a committee of gen- 
tlemen interested, succeeded in bringing the 
matter before the Legislature, and an amend- 
ment was pessed prohibiting the health boards 
from dictating in the matter. When it went 
before the Governor, Dr. Chandler, of the 
New York Health Board, opposed the bill and 
it was not signed, It was learned that the 
doctor’s own house was plumbed with clay 
pipe, which he was compelled to use in conse- 
quence of the acids employed by him in his 
profession, which wculd destroy iron pipe in a 





short time. 

The Brooklyn manufacturers applied to 
Commissioner Raymond and to Mayor Low 
for the amendment of this rule of the depart- 
ment. Under their direction a number of ex- 
perimental tests were made of the relative 
merits of iron and clay pipe. The vitrified 
clay pipe was subjected to tests far more severe 
than the common sewer pressure under any 
circumstances, and it was found to withstand 
the strain. A similar application was made to 
the board of this city by a committee of manu- 
facturers representing $5,000,000 capital, but 
no attention was paid to their demands. 

Mr. George T. Walker acted as counsel for 
the clay manufacturers. Mr. Abraham Mead, 
chairman of the Executive Committee of the 
Master Plumbers’ Association of the United 
States, extolled the merits of vitrified earth 
pipe ina long speech. He said that in 1872 he 
saw pipe in Pompeiian excavations which had 
been laid many centuries ago, and it was in as 
good condition as when it was laid, ‘‘ The 
question is, have we as good material for 
making it now as they had? I think we have. 
I have seen pipe unearthed in New York City 
where it had lain for 30 years, and it was 
apparently as good as new.”’ The discussion 
then turned to the action of acids or chemicals 
on drain-pipes, as in the case of stables and 
factories. The gentleman claimed that clay 
pipe is practically impervious to the action of 
acids. 


is 


Mr. Raymond announced his decision as 
follows: ‘‘Gentlemen, I am satisfied that we 
cannot settle this question finally until I see a 
house plumbed in its sewer connections with 
earth pipe, and am satisfied of the perfect 
operation of that plumbing from a sanitary 
standpoint. Our action on this matter will be 
reviewed and criticised by the health boards of 
the various cities. I will, therefore, give you 
permission to insert your pipe in one house 
wherever it may be choser by yourselves, and 
the results will be reported to me by the sani- 
tary engineer. If they show that your pipe 
stands the test in every way, I will modify the 
rules. I feel the responsibility resting upon 
me, and am satisfied that the pipe made to- 
day is quite different from the old ‘ flower-pot’ 

article.” This decision was considered en- 
tirely satisfactory to all concerned. 
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Sewage on the Fields. 





The Question of Epuration of Sewage Discussed 
Before the Suffolk Medical Society. 


The Suffolk, Mass. District Medical Society 
held an adjourned meeting recently to con- 


the Epuration of Sewage by Irrigation and | 
Agriculture.”” Dr. R. T. Edes presided. Eliot 
C. Clarke, C. E., opened the discussion with a | 
description of a sewage farm at Pullman, II1. | 
The farm there had proved a greater success | 
thanin any other place that the speaker had | 
heard of. The climate there was about the | 
same as here, and therefore it would seem 


. a 2 
|that if the system was a success there, ei 
| 


would also be a success here. They cultivate 

about 140 acres with 200,000 gallons sewage per | 
day; on that seale the sewage here would | 
supply 15,000 acres, an area equal to the whole | 
city of Boston. The sewage alone is not a 
manure in the way that barn-yard manure is, 
but has to be used alternately with manure. 

A large number of questions were asked by | 
members present, and short responses were 
made by Dr. W. H. Faxon of Quincy, Prof. 
Sedgwick and others, after which Dr. Henry 
J. Barnes delivered an address, supplementary 
to his address at the first meeting. Dr. Barnes 
first alluded to the opposition to the system of 
epuration. Said he: The unprofitable results 
of sewage farming have been dwelt upon by | 
most of the opponents of the system who for- 
get that itis a question of sanitation and not | 
of making money, and, moreover, if raising | 
vegetables contributes in any degree to lessen- | 
ing expenses, it takes precedence in a finan- 
cial point of view over all others, as they make | 
no return for the original outlay except the 
almost universal offenses they create. 

The enormous dilution of sewage in this | 
country has been raised as an objection, but 
by analysis the amount of organic matter in 
the sewage of American and European cities | 
has been found to vary but little. As to the 
impossibility of suitable soil cf sufficient area 
in Massachusetts for the general employment 
of thissystem, the success which has attended 
the efforts of the English in finding it in their 
thickly populated island is an answer. Our 
forests could be utilized with little expense. 
I only ask that this system may be tried ona 
limited scale in Massachusetts by some one 
having faith in its success, that we may not 
make the mistake of London, Brighton, Tor- 
quay and Dantzie by building a Metropolitan 
sewer from Natick to discharge in deep water, 
for the success of this system here might ulti- 
mately necessitate reversing the current of the 
sewage of the Metropolitan district. A large 
proportion of our rural population have 
gardens attached to their homes. I would dis- 
courage the use of cesspools, and recommend 
the use of these lands for disposing of sink 
water. Science, after long experimenting, 
now knows thatthe most fertilizing and effec- 
tive of manures is that of man. 

A great city is the most powerful of sterco- 
varies. To employ the city to enrich the 
plains would be asure success. But the filth 
is swept into the abyss. All the human and 
animal manure which the world loses, restored 
to the land instead of being thrown into the 
water would suffice to nourish the world. These 


| 
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| 
| 
| 
| 
| 





heaps of garbage at the corners of the stone | 
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the lungs of a man, and which is already in 
full operation in several English villages, 
would suffice to bring into our cities the pure 
water of the fields and send back into our 
fields the rich water of the cities. And this 
easy see-saw method, the simplest in the world, 
would retain in our possession the hundred 
The present system 
does harm in endeavoring to do good. 
I 


Metropolitan Water Supply. 


The following communication from Mr. A 
Le Grand, of the Magda a Works, 100 Bung- 
hill Row, E.C., is in reference toa paper by 
Dr. Perey Frankland, which was read at the 
s« wlety of Arts: 

From what has transpired in the course of 
the discussion upon Dr. Frankland’s important 
paper, it would almost appear as though some 
hold ita condition precedent that water should, 
as a preliminary stage, be diluted with sewage 
in order to be subsequently purified by either 
natural or artificial while others 
considers that nothing but deep well water is 
safe to drink; but from whatever source it 
may be obtained, the common sense desire 
must be to keep all possible pollution away 
from it; in other words, if we are compelled 
to travel along a dangerous road, instead of 
trying to see how near we can drive to precipices 
with safety, we should give them the widest 
berth possible. 

I happen to have sunk some hundreds of 
tube-wells along the banks of the Thames, be- 
tween Windsor and Gravesend, and have thus 
become acquainted with the water obtained. 
Many people are under the impression that 
because a well is sunk neara river the water 
drawn from it must of necessity come from the 
river; whereas, under certain commonly ex- 
isting conditions, such as a porous subsoil in 


processes, 


communication with the adjacent higher 
ground, the conclusion arrived at is erro- 
neous. 


I have met with numerous instances where 
the present water has been obtained at no 
great depth, close alongside the Thames, the 
foulness of which latter as it flowed by need- 
ing no analysis to prove it. The fact is, in- 
stead of the river supplying the wells in 
question, the very converse of this frequently 
is taking place, springs from higher elevations 
flowing steadily into the river, and thus, in 
sinking the wells in question, you are simply 
intercepting the springs which go to swell the 
volume of the river. I would, therefore, here 
remark that the analysis of samples of water 
drawn from the river at various points may 
lead to erroneous conclusions, ifany of the sam- 
ples in question happen to be taken at spots 
where these unseen tributaries of pure water 
are flowing with considerable strength into 
the river, and thus largely diluting its foul 
water. 

The foregoing facts further point out that, 
if we are obliged to take the bulk of the 
London water supply from river sources, it 
would be far better to intercept the clean 
underground springs flowing into the Thames, 
than to take the water after it has been mixed 
with the many pollutions to which the stream 
is so liable. The adoption of such a course, 
while not only securing greater initial purity, 
would largely, if not entirely,do away with 





blocks, these tumbrils of mire jolting the 
streets at night, these horrid scavengers’ carts, 
these fetid streams of subterranean slime 
which the pavement hides, what is all this? 
It is the flourishing meadow, the green grass, 
the thyme and sage; it is game, it is cattle, 
hay, corn, bread upon the table, warm blood 
in the veins. It is the very substance of the 
people which is carried away by the wretched 
vomiting of our sewers in the rivers and into 
the ocean. From this come two results—the 
land impoverished and the water infected. A 
system of elementary drainage as simple as 


the work of filtration. An experiment in 
| this direction was made upon a somewhat 
large scale about two years since, at Shrews- 
bury, where the river is polluted and turbid. 
Fifteen 3-in. tube-wells, about 22 ft. deep, were 
driven upon a small island, which is at times 
covered with water; these were connected to 
one receiver, or main, about a hundred yards 
long, and yielded a supply of about three- 
quarters of a million gallons per diem. The 
quality of this water was rather harder than 
that of the river, but otherwise it was not only 
perfectly clear but remarkably pure. 
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Referring to the theory of purification by 
atmospheric influence, the following circum- 
stance which came under my notice a few 
years back, may be of interest as bearing upon 
the subject. The water from a more or less 
polluted river formed the supply of an impor- 
tant town in the north of England, and samples 
drawn direct from the stream were from time 
to time sent up to London to be tested by a 
well-known analyst, so that he was quite fa- 
miliar with its characteristics. Upon one 0oc- 
easion the engineer caused the water, as 
drawn from the river, to be forced up into the 
air in a jet, and falling inaspray was caught 
and a bottle of it sent up to the analyst. So 
great was the change effected by this simple 
process in the direction of purity, that the 
analyst was with difficulty convinced there 
had not been a mistake made as to the source 
from whence the sample was derived. 

Dr. Frankland mentions the deep well-water 
supplies of several towns near the river, and I 
must say, from my experience of a large num- 
ber of artesian tube-wells I have sunk in the 
London basin, ranging from 150ft. to nearly 
500 ft. deep, the water so obtained is extremely 
pure and wholesome, and there can be no 
doubt whatever that such sources (where 
proper care is taken to exclude surface drain- 
age, to which dug wells are liable) are the 
wost reliable for purity; still,as the case of 
Ballard vs Tomlinson goes to show, ignorance 
or carelessness may jeopardise such a source, 
though incidentally I may observe, from an 
intimate acquaintance with all the facts of 
this particular case; they have perhaps been 
magnified much beyond its actual merits; not 
so, however, with regard to its bearing upon 
the whole question of the pollution of under- 
ground sources of water, which is a subject 
that unquesionably demands the urgent at- 
tention ofsanitarians with a view to effective 
legislation. 

It may hardly be generally realized, but it 
is none the less certain, that deep cesspools 
are daily being sunk, as the readiest, but none 
the less most improper, means of getting rid 
of sewage, not only for isolated dwellings but 
in populous districts. In some cases these 
cesspools are dug 50 or 60 ft. deep, and in 
others borings are actually made to consider- 
ably greater depths for the same object, and I 
have more than once drawn the attention of 
the local Government Board to this practice, 
which is fraught with much danger to the com- 
munity at large.—The Architect. 


rr 


Mysteries ot North American Lakes. 


“Cayuga Lake has also a mysterious tidal 
motion. It is irregular in its occurrence, but 
very decided. The phenomenon has been 
known to appear twice a year, and then two 
years or more have elapsed between its periods. 
The water frequently recedes 50 ft. The 
ebb is gradual, but the flood tide comes in with 
considerable force and rapidity. This phenom- 
enon is also noticed on Seneca Lake, which is 
divided from Cayuga by the high Seneca county 
hills. The surface of Seneca Lake is 60 ft. 
above that of Cayuga Lake, but I believe its 
bed is of the same remarkable character. 
Seneca Lake rises and falls as much as 3 ft. 
during the time of its tidal commotion, which 
is also irregular in its periods. 

**T believe there is a subterranean river run- 
ning from Lake Superior, through Lakes 
Huron and Michigan, under Lake Erie, and 
emptying into Lake Ontario. There is no 
other way in which to explain certain myste- 
ries connected with our great lakes. The sur- 
face of Lake Superior is about 650 ft. above 
tide, while its bed is 260 ft. below tide level. 
Lake Huron’s surface is 50 ft. below that of 
Superior’s and its bed is about on a level with 
Superior’s. The surface of Lake Michigan is 
300 ft. lower than Lake Huron’s and its bed 
is sunk a corresponding distance to the level 


ofthe other two lakes. Lake Erie’s surface 
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is always full, there is no chance for bad air 


is nearly as high as Lake Michigan’s, being 
565 ft. above tide, but its bed is also above tide, 
being 350 ft. higher than the ocean level, con- 
sequently its bed is 250 ft. higher than those 
of the lakes above it. Lake Ontario’s surface 
is the lowest of all the great lakes, being less 
than 500 ft. above tide, but its bed is 260 ft. 
below the ocean, or about the same level as 
Michigan, Huron, and Superior. So there isa 
eontinuous fall from Lake Superior to On- 


|tario, and all the outlet that the upper lakes 


have that is known is the comparatively in- 
significant Detroit River. That stream never 
ean care for all of that great pressure and 
volume from above, and the theory of an un- 
derground river, such as I mentioned, seems to 
me most reasonable. All the St Lawrence 
fishes are taken in everyone of the lakes but 
Lake Erie. Why? Because they follow the 
course of the subterranean stream, passing 300 
ft. beneath the bottom of Lake Erie, and 
enters the waters of the upper lakes. The 
great lakes above Lake Erie have an occa- 
sional flux and reflux of their waters, corres- 
ponding with ocean tides save in regularity. 

“The subterranean river, according to my 
theory, becomes occasionally obstructed by 
great obstacles that are constantly moving 
down from the lake bottoms. Then the chan- 
nels of outlet are insufficient to carry off the 
great volumme of water,and they are damned 
back, and the lakes rise. Finally these ob- 
structions are swept away by the irresistible 
pressure, the river flows naturally once more, 
and the dammed waters subside. Thatis the 
whole mystery of the rise and fall of the tides 
in the great lakes.’”’-—N. Y. Sun. 
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How to Linea Well. 


A farmer in Massachusetts, who has had 
much experience in digging and stoning-up 
wells, writes: The old way of digging a well 
and stoning it up so as to leave'it about three 
feet in diameter is a very good one ifthe water 
is to be drawn up with buckets; butif only 
with a pump it is a very poor way, for if, as 
is the usual custom, the well be covered at 
the top, it leaves a very large space for dead 
air, which often becomes so bad that it affects 
the quality of the water, and also makes it un- 
safe to enter the well. When a well thus stoned 
has only a pump in it, the covering should be 
under water, or very near it; but if it is 
known that only a pump is to be used, the 
expense of stoning may be saved and the 
water kept in a much better condition. This 
is done by digging the well in a dry time, and 
when dug as lowas possible a cement pipe, 
some two feet in diameter and two or three 
feet long, is sunk at the bottom, and worked 
down as low as possible by digging out the 
inside. The pipe should be covered over with 
a flat stone, through the middle of which 
a two-inch hole has been drilled; directly 
over this hole stand up drain pipe, then begin 
to fillin the hole. When filled as high as the 
top of the first piece of drain-pipe, put on 
another, being careful to have it straight with 
the other and the line perpendicular. Con- 
tinue filling and adding drain-pipe until it is 
as high as the surrounding ground; or if the 
pump is not tostand directly everthe well, 
then when it is filled within four feet of the 
surface put in the pump pipe and lead it off in 
a trench to where the pump isto stand. When 
it is found that the pipe is all right, finish 
filling the well, leaving some durable mark 
that the position of the well may be known. 
A well of this kind is reliable and permanent, 
requiring no repairs; the waters is cool and 
free from impurities that open wells are sub- 
ject to; no insects or animals can find their 
way into it, and the cost is not more than one- 
half that of a well that is <toned. If dug, as 
it should be, when the springs are low, a con- 
stant supply of water that is as pure as the 
uncerground spring is secured. As the well 


to injure the water, and, in fact, but little 
danger of being polluted by surrounding cess- 
pools compared to that of open wells. 
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A Trumbull County Swamp. 


Warren, O., May 26.—For years Tamarac 
swamp has been known as a favorite hunting 
ground. Itis located in Bloomfield townshi) 
and extends over many acres. The ground in 
this swamp was so wet in early years that a 
horse could nowhere cross it. Our county 
surveyer, E. E. Blanchard, planned a system 
of drainage, which has been adopted, and work 
has been progressing upon it during the last 
year until now seven miles of ditch are doing 
good work, and away up in the swamp, where 
a year ago the water was over the boot-tops 
of the surveyor, the rich soil has been turned 
up by the plow. Before the inception of the 
drainage system the swamp land was held at 
a mere nominal figure, not more than $3 per 
acre. The cost of the drainage has been $4 per 
acre. Last summer, after the ditching begun, 
a portion of the swamp lands were sold for $18 
per acre, and to-day it is valued far above that 
figure. Seventeen miles more of ditch are 
planned, and when completed it is thought 
the land will be the most valuable in the 
county, it being covered with four or five 
inches of rich muck. 

Mr. Charles Huber, who owns 170 acres of 
the tract, has built a fine residence in the 
forest. Everything but the house has the air 
of the backwoods. Past the house runs a 
ditch 9 ft. deep and 18 ft. wide. At present it 
is full of running water. The reclaiming of 
the land affects a run, which heretofore has 
been gradually fed the year round by the 
water from the swamp, affording water power 
for a grist mill. Now there is a magnificent 
water power during the wet season, but in 
summer the stream runs dry. The change 
isso marked and rapid that in a few years 
the mammoth swamp will exist only in the 
memory of the oldest inhabitant. On a dry 
elevation, in the midst of the moist land, the 
Moundbuilders have left a memorial to them- 
selves. They are three mounds, circular in 
form and raised several feet above the sur- 
face. The largestis about 15 ft, in diameter 
and 6 ft. high. 
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Brown Powder. 


Krupp, the great gun-maker, has introduced 
a new kind of powder, which is deservedly 
creating quite a sensation among experts, in- 
asmuch as it may lead to the disuse of the 
black powder. It isknown under the modest 
name of brown powder, owing to its peculiar 
color, which resembles that of chocolate or 
cocoa, and owes its discovery to a mere acci- 
dent. According to the reports on the trials 
hitherto made, the brown powder has a decided 
advantage over the black in producing a 
greater velocity with an equal pressure of gas, 
and being applicable to guns of every caliber. 
The remarkable fact about it is that it ex- 
plodes only in a tightly closed space, while in 
the open air orin the powder box it ignites 
slowly without explosion, although it is said to 
consist of saltpeter, sulphur and charcoal, 
like the black powder, the difference consisting 
in the relative proportions of these ingre- 


dients. It is sup that the degree of 
carbonization of the wood from which the 
charcoal is made plays a prominent part in 
the new discovery, as the color of the powder 
seems to indicate; as also that the dangerous 
explosions in mixing and preparing it may 
henceforth be prevented. Of special strategic 
importance is the fact that the smoke of the 
brown powder is much thinner, and hence will 
more quickly disappear than that produced by 
the black powder. Trials are now ng in 
all the r artillery services on thé Conti- 
nent, and if they confirm the improvements 
claimed there can be no doubt that the new 
invention may produce an entire revolution in 
the military world. 
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| parely speculative way without expecting an 
| early return on the investment. In truth, as 
pointed out, it was always other peoples’ 
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Proximate Causes of the 
Difficulties. 





While the general commerce of the country 
has been gradually accommodating itself toa 
lower range of prices, conditions were form- 
ing which have at last given a rude shock to 
that abiding confidence between men without 
which the present credit system is no more 
than a figure of speech. The causes which 
have led up to the events of the week are not 
far toseek under two heads. To begin with, 
the officers of old-time banking institutions 
lent their character, through greed for the 
exorbitant profits promised, to the most dis- 
reputable practices in railroad financiering, 
until their solvency, and in numerous in- 
stances that of the institutions they repre- 
sented, came to depend upon the possibility of 
sustaining the quotations of securities not 
likely to pay dividends in years. As early as 
1881 Bradstreet’s began to give warning of the 
unsound conditions. When writing of the 
sympathetic banking which led to the down- 
fall of the Pacific Bank of Boston, on Novem- 
ber 26 of that year, we said: 


The lessons to be drawn from the Boston 
failure relate, first, to the perilous character 
of the vast amount of railway and other securi- 
ties issued during the last year, and which will 
not pay dividends save in the remote future. 
Sound banking forbids the acceptance of such 
securities as collateral for loans to any great 
extent, as, in the event of a check to the 
bounding prosperity of the country, they can 
have no more than a nominal value, and this 
for an indefinite future. President Benyon, of 
the Pacific Bank, practically permitted a stock 
speculator to overdraw his account to the 
amount of something like half a million dol- 
lars, in the belief, or rather hope, that a favor- 
able course of the stock market would make 
all right. The outcome is another warning to 
all who have to do with the conduct of banks 
that their position is one of trust to the entire 
community, and that it is bad morals to put 
the funds of depositors in peril by making 
loans on “‘ wild-cat”’ securities. 


The methods of railway promotion and con- 
struction which had prompted the above 
warning were thus outlined inthe issue of 
August 6 preceding, when dealing with the 
construction company : 


This invention is a pestilent excrescence on 
the railroad system of the country, and it 
opens by laying a debt on the present for 
the future to pay—if it can. The construction 
fompeey was first brought into public notice 
in this country in connection with the Union 
Pacific Railway, under the name of the “‘ Credit 
Mobilier,’’ and the scandal it created is vivid 
in the public mind to this day. The Credit 
Mobilier—evidently a French idea from the 
name—was citeply a construction company for 
building the Union Pacific, and the Central 
Pacific was built by another construction com- 
pany under a different name. Since that da 
construction companies have multiplied an 
their promoters ve grown fat upon the 
peel and the railways they built have made 

the receivers into whose hands so many of 
them have gone. 


Wall Street | 


tions itis found that the men whose official 
position gave them a knowledge of the true 
state of the company’s affairs are seen to have 
sold out their stock and actually “‘ gone short ”’ 
of it so as to make another profit by the in- 
evitable fall in its price. A third influence 
potent for evil remains to be included under 
this first heading, namely, the proneness of 
the bank official to speculate on either side of 
the stock market, at first, of course, with his 
his own funds, but in the second instance with 
the funds of his bank, or rather with other 
peoples property. 

The union of these three influences named 
had so far shaken the confidence of investors 
and bank depositors, that but a comparatively 
slight wrench was needed to violently disturb 
the entire fabric of Wall street credits. , This 
came, as sooner or later it must have come in 
the vicious custom which had grown up, on 
the part of the banks, of lending their credit to 
the stock brokers in the shape of over-certifi- 
eation in order to facilitate their transac- 
tions.— Bradstreet’s May 17. 



















































American Architect. 


Suppose that a railroad company desires to 
extend its line into a new and promising re- 
| gion ; or a company is organized to build a 
|new line. Ifthe work be done honestly, the 
|corporation having the work in charge sends 
| out its engineers, gets its surveys made, makes 
|up its estimates, and lets out the work to the 
| contractors, to be done at the lowest price 
|consistent with good work. Upon the esti- 
| mates of the actual cost of the work, as thus 
|made, the bonds and stocks are sold to pay 
|forit. Bonds and stock are liabilities—bur- 
| dens—debts, and, of course, the lighter the 
burden of debt the better the road is off. Now, 
suppose that the company which is to build 
| the new line or extend an old one does not go 
| honestly to work, but gets the job done by a 
construction company. The procedure is then 
different. The actual cost of the new work is 
| ascertained, the same as in the former case, 
| but that is all. The close circle of managing 
directors have organized themselves and a few 
| favored friends into a construction company. 
|In their corporate capacity as construction- 
jists they will construct the road; in their 
capacity as directors, they will let the con- 
tract for the work to themselves. It is ap- 
parent that it is to their interest to make the 
work as costly as they dare to. The engineers’ 
estimates may show that the road will cost 
only $12,000 per mile. As directors, they will 
issue bonds to the extent, say, of $25,000, or 
even $30,000, per mile, and stock in addition 
to this. The difference between the actual 
cost of the work and that at which they, as 
directors, secretly contract with themselves as 
a construction company to do it, is their pests, 
The road, crushed by its enormous burden of 
bonded debt, Inay go into bankruptcy within 
two years of its completion, but the construc- 
tionists have pocketed their profits and got 
out. 

The money raised to build the road is almost 
always derived exclusively from the sale of 
bonds. Not seldom the stockis given as a 
bonus to the purchasers of the bonds. secre 
will buy almost a which is called a 
bond, when they will not look at stock. This 
is a notorious fact, nowhere better known than 
in Wall street. A bond isa lien on the prop- 
erty ; it isa first lien on the earnings. At the 
worst, if default of interest be made, the bond- 
holders may foreclose, and get something 
back that way. These facts recommend this 
class of security, to investors. So, if you want 
to raise money, put out bonds. Any kind of 
security will do, so long as itis called a bond. 
If you cannot sell it above par, you can sell it 
Seleers and r indeed must be the bond, so 
called, which cannot find purchasesr at some 

rice. Promoters of construction companies 

now this. They feel sure that enough money 
to build the road or telegraph, and to pay them 
handsomely for building it, can be raised by 
selling bonds; and they are seldom disap- 
pointed. For example, the great system of 
roads in the southwest may be cited; such as 
the Iron Mountain, International and Great 
Northern, Texas Pacific, Kansas and Texas, 
and numerous others. These roads are bonded 
at from $30,000 to $40,000 per mile. It is fairto 
presume that their actual cost of construction 
was less than half that sum. Besides the 
bonds, there is the stock. 


This was the sort of business into which the 
officials of some of the oldest banking institu- 
tions in New York were drawn. The bank 
president came to be the head of this or that 
syndicate, and roads were constructed ina 
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Up in Brush Craft. 





” 


“Talking about sly thieves,’’ remarked a 
passenger from the West, ‘“‘maybe you have 
*em in New York and Chicago, but for thorough- 
bred slickness I’d take a Pawnee Indian every 
day in the week. Them redskins ’Il steal any- 
thing that can be carried off and the worst of 
it is they get away with the stuffso completely 
you can’t findit. Remember one time, shortly 
after I went out there, a surveyor lost a lot of 
his instruments one night. We know’d the 
Injuns had took ’em, because there wasn’t no 
other thieves around, but what they wanted of 
them instruments was a puzzler. The Injun 
agent and alot more of us made a thorough 
search of every tepee and cabin at the agency 
but no trace of the missing articles could we 
diskiver. 

“When we got through, an old Montana 
mining prospector named Cowen came up an’ 
said he was in hard luck, an’ wanted a bit o’ 
brandy to taper off his spree with, an’ if we’d 
pay him for his trouble he b’lieved he could 
find the instruments. The surveyor made that 
all right, and we started outag’in. ‘Did ye 
sarch that patch o’ underbrush, there?’ he in- 
quired. ‘ Every foot of it,’ replied the agent; 
‘we poked around in there for hours; no use 
goin’ there ag’in.’ ‘But ye don’t want to do 
no pokin’ around,’ said Cowen ; ‘just follow me 
and do as I do.’ Then he started in. He 


wouldn’t look around in the bushes at all, but 
just skipped along catchin’ ’m by their tops, 
one after t’other, trying to pull ’em out. 
Pretty soon he struck one that was loose; he 
gave a yelp, pulled harder, when out it came, 
and down und-r the roots we found the sur- 
veyor’s anes. *‘Can’t fool me on their dam 
brusheraft, if I hev bin drunk for a month,’ 
said old Cowen, as the surveyor handed him a 
lon jug o’ brandy, ‘jist to taper off on, ye 
ow.’ 
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Tue River and Harbor Bill was passed on 
Thursday on a vote of 146 to 104, The Henne- 
pin Canal item of $300,000 was stricken out. 


Tur Standard Oil Company, it is rumored, 
has offered the Pennsylvania Fuel Company 
$500,000 in cash for its plant. The Edgar 
Thompson Company pays $120,000 per year for 
its supply of gas fuel. A new well of extra- 
ordinary capacity has been struck on Raccoon 
Creek in Washington County, Pa., and it is 
said to leave the Westinghouse well in the 
shade. The manufacturers of Pittsburg are 
greatly elated over the recent discoveries of 
natural gas fuel, and expect to derive very im- 
portant economic advantages by its use. 
Property on which it may be found is advanc- 
ing in value in consequence. 


Tue Fourth Annual meeting of the Associ- 
ation of Missouri Surveyors and Civil Engi- 
neers, held last week, was a great success. 
Fifty new members were added, and a large 
number of valuable and interesting papers 
were read, These will be published at as 
ear'y dateas possible. In the meantime we 
have a few copies of Proceedings of the meet- 
ing of 1883 on hand, for sale at 25 cents each. 
R. A. Skues, U. 8S. Deputy Mineral Surveyor, of 
Pitkin, Colorado, writes us June 7th. 


received the Proceedings of the Missouri Associa- 
tion of Surveyors and Civil Engineers and find it quite 
an interesting number. I would like to get the Pro- 
ceedings of its first and second years, and if I am not 
troubling you too much, Ishould like to get the Pro- 
ceedings of others of the State Associations of Civil 
Engineers.” 

WE have no knowledge of any printed record 
of previous meetings of the above Associati»n$ 
For Proceedings of Ohio Society address Ben- 
jamin Thompson, Secretary, Urbana, Ohio, 
and for Michigan, address Prof. R. C. Carpen- 
ter, Lansing, Mich. They are all good invest- 
ments for Surveyors, and more than wort all 
they can possibly cost. 





The Cenmaattinns aitniattin and Surveyors 
Association. 


The following creular has been issued to 
Members of the Association, and to surveyors 
and engineers throughout the State: 


Norwicu, Conn., JUNE 5, 1884. 
Dear Sir: You are hereby cordially invited to attend 
an informal meeting of the Connecticut Engineers and 
Surveyors Association,to be held in the Common 
Council Chamber, City Hall, Hartford, Conn., at 10 
o'clock A. M., Wednesday, June 18, 1884, (Buckingham 
day.) 
A pleasant social time is anticipated. 
Per order Executive Committee. 
C, F. CHANDLER, Secretary. 








June 14, — 


American Rosiety,: the vesidkd of years of ition 
discussion, they would have had something to 
show besides the vouchers of considerable 
printing bills, and possibly some ne atly 
written records of windy meetings. 

In contrast to the above there is in this ¢ ity 
an association called the Twilight Club, a name 
arising from its meeting between sunset and 
dark, which has no Constitution, no By-laws, 
no dues, no debts, no club-house, no anythin, 
of the ceremony and organization of the usua] 
club; it meets every Thursday afternoon at 
6 o’clock, in a first-rate restaurant, formerly in 
the Mills Building, but now on the top floor 
of the Field Building, and overlooking the 








































It is hoped that there will bea large at- 
tendance ; the time and place are auspicious, 
and the Association already has a membership 
capable of rendering a meeting interesting if 
it chooses to try. 

jin ices ala itl ak 


Damage done by R. R. Surveyors. 


Considerable complaint is made against the surveyors 
of the Pennsylvania Schuykill Valley Railroad by the 
farmers between Port Clinton, Schuykill county, and 
Hamburg. The men tramped through the grass and 
grain fields in every direction, thereby causing great 
loss to the farmers. The surveyors even go so far as to 
pull down fences whenever they obstruct their way. 
They were consulted with, but will not give any satis- 
faction. Several of the losers will leave for Philadel- 
phia to interview the officials of the Pennsylvania Com- 
pany to see if the destruction cannot be stopped when 
it is not necessary. A number intend sueing the 
company for damages.—Philadelphia Press. 

Every engineer who has assisted in the lo- 
cation of a railway line through a thickly set- 
tled agricultural region will recognize the 
above scene,and accompanying grief of the 
farmers. The facts are, however, that rail- 
road surveyors are not usually given to the 
wanton injury or destruction of property. 
Fences have to come down when necessary, but 
in our experience they-were always carefully 
restored after the transit had passed on; a 
field of standing corn or any other grain is 
not much injured by astraight line, and prob- 
ably five or ten dollars would be a maximum 
limit of damages from running an ordinary 
curve through any cultivated field. The dis- 
position of engineers is to conciliate as much 
as possible, rather than irritate, and we im- 
agine that either the above corps of surveyors 
is made up of unusually boorish fellows, or 
that the communication is from some chronic 
rural grumbler. ‘ 


<isenalececeiMMi Matai ton 
Surveyors’ Associations. 





We have recently been applied to for copies 
of the Constitution and By-laws of the Amer- 
ican Society of Civil Engineers by parties who 
were about to form Associations of Surveyors 
and Civil Engineers. We advise all such to 
“go slow’’ on the subject of Constitution and 
By-laws, and to put all their early energies 
and fresh enthusiasm into the practical work 
of preparing and reading papers, discussing 
the same, and promoting general conversation 
on professional subjects, A great deal of time 
and energy is wasted on preliminary work, 
and when the real hard work of the society is 
reached there are only a very few individuals 
prepared to do their part. 

We have in mind a western Association, 
which started off with a flourish of mutual 
trumpeting by its few members, who were all 
‘good fellows’’ and capable engineers, but 
who were led on by an over-enthusiastic of- 
ficer. The Constitution and By-laws of the 
Am. Soc. of C. E., were adopted bodily, with 
change of name only, and a too small differ- 
ence in fees; printed copies were issued and 
editorial notices were solicited. We never 
heard of a single paper being read, and in due 
time the inevitable dissolu' ion came. If the 
same energetic and capable engineers had 
prepared papers for discussion instead of 
studying the voluminous document of the 


beautiful New York Bay; eligibility to mem- 
bership consists in being a ‘ clubable fellow ” 
and having at least one dollar in pocket with 
which to pay for an excellent dinner. The 
chairman is selected beforehand, the manage- 
ing genius is Chas. F. Wingate, a well known 
sanitary engineer and journalist, and the 
members and guests include a now uncount- 
able list of men prominent in trade, politics, 
journalism and the professions of law, medi- 
cine and the ministry. 
discussion each evening, and it is generally 
well discussed. 
acquaintances are made; a great deal of valu- 
able information is obtained; there is no time 
wasted ; and the expense is trifling. 


There is a subject for 


The association is a success: 


We suggest therefore to prospective associa- 


tions of surveyors the necessity for simplicity 
in organization, the husbanding of resources, 
intellectual and pecuniary, and the subjection 
of all other considerations to the main ques- 
tions of reading papers, exchanging experi- 
ences, cultivating acquaintanceship, and so 
building up a strong association with some 
other binding material than a printed code 
of By-laws that are never read and which are 
practically of no use. 


EE 


Michigan Association of Surveyors and Civil 


Engineers. 





We are in receipt of the published proceed- 


ings of the Fifth Annnal Me2ting of the above 
Association, held at East Saginaw, January 
1,2, 3, and 4, 1884. We have already published 
a very full reportof this Convention and will 


not repeat it here. We have also published 
several of the papers which were read, in full 
or condensed. We give, however, the list in 
full: 


Drainage of Large Marshes, by C. E. Hollister; Roads 
and Road making, by W. B. Sears, Ch. Eng. D & P. M. 
R. R.; Notes on the Construction and Equipment of 
Narrow Gauge Railroads, by A, L. Reed, Ch. Eng. P. H 
& N. W.R. R. (This article in connection with that by Mr. 
Hodgman in the proceedings of fourth meeting forms 
a complete treatise on Narrow Gauge R. R. building.) 
Questions in Practice, by I. H. Leavenworth; Timber 
Trestle at Grand Rapids, by George Masson, Ch. Eng. 
D. G.-H. M. R. R; Public Water Supply and Water- 
Works, ty W. R. Coats, and Designing a Steamer, 
by H. C. Pearsons, Ferrysburg. 


Concerning this and the published proceed- 
ings of previous meetings, Prof. R. C. Car- 
penter, Secretary, Lansing, Mich. writes us as 
follows: 


“T can supply a limited number of copies for 30 cents 
each, also copies of the Fourth and Third Proceed- 
ings.” 

The contents of these are as follows: 

PROCEEDINGS OF THIRD MEETING. 


Legislation for Surveyors in Michigan, Foundation 
and Piers of the Wheeling and Lake Erie R. R. bridge 
at Toledo, by Prof C. E. Greene ; Water-Works for small 
cities, G. W. Pearsons, Kansas City; Compass Devia- 
tion on Vessels,and the Conversion of Compass Courses, 
by H.C. Pearsons; Drainage Engineering, Prof. R. C. 
Carpenter ; P.actieal Questions, by I. H. Leavenworth. 


PROCEEDINGS OF FOURTH MEETING. 


Legislative Needs of Surveyors, by Geo. E. Steele; 
North Lansing Mill Dam, by H.° D. Bartholomew; 
Wooden Pavements, by H. G. Rothwell; Water a Source 
of ‘Engineering Difficulty, by Prof.C. E. Greene; Com- 
mon Roads, by Burton Kent; City Surveying, by A. J. 
Teod; Logging Railroads, by E. F. Guild; Practical 
Questions, by I. H. Leavenworth; Instruments Neces- 
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sary for Surveyors, by Prof. J. B. Davis: Railroad Sur-| two cities in the list we have given comes up 
veying, by F. Hodgman; Traverse wien guage , to that rate, and we feel safe in asserting that 
yors, by “ucse | the death rate of Ottawa City is not even one- 


J. B. Davis; Judicial Functions of Surve 
T. M. Cooley. 
The last three articles being very complete. 
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|Grady, C. E.; Henry Harris Pendleton sur- 
| veyor ; Charles Jaeger, surveyor ; Julius Henry 


: é | Stowe, surveyor; Tyra Clifton Hughes, C. E.; 
half that claimed even by Dr. Robillard. A)| John Jacob Sanders. topographical engineer ; 


We certainly advise surveyors to secure these | ore careful record will have to be kept) Rdward Campbell Anderson, surveyor; Vard 


publications while they can. There will never | 


'than has yet been effected ; 


if the rate is any- | 


Houghton, surveyor; George Condit Hayden, 


be a better time than now, as the demand for | thing’ like what is published above, there is | topographical engineer; John Wesley Gerris, 


them is growing, and they forma really very 
valuable collection of papers of direct interest 
to surveyors which cannot be had elsewhere. 
The publications of these Associations are 
growing in value all the time, and the surveyor 


who can obtain full sets of them from the dif-| p 


ferent States can always find a purchaser when | 
he is ready to sell. They are for surveyors, and 
as it is not likely that surveyors will support 
a professional journal for some time to come, 
the best literature of their profession will be 
found in these annual reports of societies. 
I 
Columbia, N. Y., College Commencement. 





The following engineers graduated 
Columbia on Wednesday : 


DEGREE OF ENGINEER OF MINES:—Herbert C. Alden, 
Edward C. Barnard, Oscar Bodelson, John T. Corcoran, 
William P. Dunean, Josiah H. Fitch, George E. Fitz- 
gerald, Samuel 8. Fowler, A. B., Edgar B. Gosling, 
Samuel P.Griflin, Jr.. Louis N. Gross, B.8., James F. 
Kemp, A. B., Andrew J. Lamb, John W. MeGeuniss, Jr.. 
Charles W. Miller, William F. Morgan, A. B., Robert 
Mulford, Arthur H. Napier, Wolcott E. Newberry, 
William Newbrough, A. B., John I. Northrop, Charles 
A. Painter, Charles F. Pearis, Charles E. Pellew, Lewis 
J. Powers, Jr., William R. Proctor, Daniel W. Reck- 
hardt, Frederick Roeser, B. 8., Charles G. Slack, 
Thomas E. Snook, Beverly R. Value, George E. Wood. 


DEGREE OF Crtvii ENGINEER:—Wiiliam C. Adams, 
Edgar Grant’ Barratt, V. M. Braschi, Ph. B., E. M., 
John Rowlet Brinley, Langdon Cheeves Easton, George 
Ernest Fahys, James T. Horn, A. B., Robert Albert 
McKim, Daniel Edward Moran, Abram Skidmore Post, 
Jacob M. Rich, E. M., J. C. Richardson, E. M., Charles 


B. Rowland, H. A. Smedberg, A. B., Samuel Gaylord 
Tibbals, 


from 


em 


The Health of Canadian Cities. 





Ata meeting of the Canadian Sanitary Association held 
at Ottawa for the purpose of appointing a local com- 
mittee, Dr. Robillard disputed the statistics of the 
Local Government in regard tothe death rate of the 
city. The report placed Ottawa's death at 44 per 
thousand, while it was only 28 per thousand.— Smiths 
Falls, Ont., Independent. 

Health Boards have recently been formed 
throughout the Dominion, and the county is 
struggling with the rudiments of sanitary 
knowledge. Undoubtedly the collection of 
health statistics is performed in a yery crude 
and utterly unreliable manner as the above 
paragraph indicates. From the Mortality Re- 
port published in the Sanitary Engineer of 
June 5th, we learn that in the seven principal 
cities of New Enzland the lowest annual 
death rate per 1,000 of population for the week 
ending May. 24th, was 10.4 and the highest 19.9, 
the mean being 17.6; of the eastern cities 
Albany showed a death rate of 28.3; New York 
25.1; Brooklyn 18.5; Hudson County, N. J., 
24.8; Newark, N. J., 18.7; Philadelphia 19.8 
and Wilmington, Del. 19.1;the mean rate being 
22.1; the lake cities show a mean of 19.8; the 
river cities 16.4, Indianapolis and Evansville 
being the largest; the Southern cities show a 
mean of 23.8 per 1,000 for white, and 46.5 for 
colored population; the grand total mean in 
32 U.S. cities being 21.5 per 1,000. At the same 
time the death rate in foreign cities is re- 
ported as follows. 





Total in 28 English Cities.................ceeeeeeeeee 21.8 
cs SEMEN b e056. casncedtccanenbedes 24.9 
oe 16 Irish Cities. .--....+..-..essseeeeeeeeeeeees 26.6 
° 142 German Cities 26.4 
a 139 German Cities 26.6 
mi 137 German Cities - 63 
ae 29.1 


The “44 per 1,000” for Ottawa city, Canada, 
is therefore certain to be incorrect unless we 
class the people of that city with the negroes 
of the South in their habits of life and ex- 
posure to disease; at “28 per 1,000” the rate 
is aremarkable one for a northern city, and 
one so smali as Ottawa City. Only one or 

















one more good reason for an extensive emigra- | topographical 
tion from Canada to a less deadly climate. 
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f Municipal Engineers. 
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Association o 





The Association of Municipal and Sanitary | 
ngineers met recently at Kaling, Eng., when 
Mr. C. Jones, the engineer to the local board | 
(under the title of ‘‘Twenty Years’ Develop- | 
ment of a London Suburb)” gave an account | 
of the remarkable rise and prosperity of Ealing. | 
The sanitary arrangements are admirable. 
The sewage works were the earliest com- 
menced in the Thames Valley, and are now! 
extended to adequate proportions with the | 
increase of population. That increase has been | 
from 5,000 in 1869 to 18,369 persons now; and | 
the rateable value of property has risen cor- | 
respondingly in the time from £21,500 to £118- 
071. The influence of the progress made in 
the sanitary arrangements is well indicated 
by the diminished death rates, which have de- 
creased from 18.26 in 1875 to 11.23 per theusand 
in the past year. 


EI 


A Mechanical Engineering Society. 


An organization known as the ‘‘ Mechanical 
and Practical Club of the City of New York”’ 
has lately been constituted and perfected, 
whose aims and objectsare the proper enforce- 
ment of the new law passed by the Legislature, 
April 21, 1884, which divides engineers into} 
first, second and third grades; mutual eleva- | 
tion; benefit and protection of its members, 
and discountenancing any project or enterprise 
that would threaten or interfere with the har- 
mony ofthe organization. No politicalor reli- 
gious discussions are permitted at its stated 
meetings, which are held in the parlors of the 
Sinclair House, 8th St. and Broadway. 

The following representative engineers have 
been elected : 





President: James Morrow. 
Vice President: James Barnes. 
Secretary: J. H. Fisher. 
Treasurer: E. J. Wood. 


Board of Directors: James Morrow, James 
Barnes, J. H. Fisher, E. J. Wood, Theo. Jen- 
nings, James F. Wilson, James Rutter, Daniel 
Cary, Wm. O. Cloyes, Chas. E. Rankin, Wm. 
H Lee, H. H. Nelson, Samuel Rushworth, John 
E. Drew, G. A. Traver. 


Board of Trustees: James Rutter, Wm. O. 
Cloyes, Chas E. Rankin. 


University of Missouri Commencement. 





Cotumpia, Mo., June 5.—The forty-third 
commencement of the University of Missouri 
closed this afternoon and terminated one of 
the most interesting and successful collegiate 
years in the history of the institution. The 
following is part of the programme: 

Music. 

Prayer by Rev. Mr. Whitten. 

Thesis and valedictory address of engineer- 
ing class, ‘‘ Every County should have an En- 
gineer.”” E. A. Boeger, 8S. B., P. E. B.C. (?) 

Salute of 38 guns by university cadets, Lieu- 
tenant J. J. Haden, United States army, com- 
mandant. 

A vast audience. much too large to be ac- 
commodated in the chapel, attended these 
exercises. The thesis and valedictory address 
by Mr. Boeger was a very creditable paper 
indeed. The following are Engineering Grad- 
uates : 

Ernest A. Boeger, S. B. C. E. ; Edward Everett 
Wall, C. E.; Ernest Elisworth Smith, C. E.; 
Robert Alonzo Sullins, C. E.; Robert Franklin 


engineer; Thomas Clinton 
‘Thomas, topographical engineer; 1880, C. E., 
William L. Sidden, topographical engineer ; 
1881, C. E., James W. Malone, C. E., Carlton 
William Sturtevant, military engineer, C. E. 


A 


‘ 


The 16th Annual Convention of the Ameri- 
ean Society of Civil Engineers. 


The choice of location for this 16th Annual 
Convention of the American Society of Civil 
Engineers, has been a happy one, and in the 
number of members attending has exceeded, 
we believe, any previous convention; the list 
appended proves the very general and widely 


spread interest taken in this particular 


| meeting. 


The special train from New York, for which 
the members were indebted to the courtesy of 
the N. Y., West Shore & Buffalo R. R., left 
Weehawken at 8.30 a.m. on Monday, June 9th, 
and under the personal care of Mr. Walter 
Katté, E. L. Corthell, and Mr. Blondin, the 
engineering officials of this road, the 230 mem- 


i bers and their lady friends, enjoyed to the 


utmost, the rapid and easy passage through an 


|always charming and sometime romantic sec- 


tion of the State. 
Stops were made to permit the examination 
of some few of the many engineering problems 


|}so well solved upon this model modern rail- 
| way, notably at the Chain Dock Bridge, where 


a steep rock slope, under a very innocent 
sheet of water had caused the slipping off into 
depths of 160ft. of the timber crib-work first 
deemed sufficient for a sub-structure, and 
finally made necessary an iron span of about 
299ft. At another point an abutment was pro- 
vided for one end of a bridge by projecting a 
plate girder beyond the rock and resting the 
outer truss upon it, resisting any tilting ten- 
dency in the transverse Cantilever by strutting 
upward against the rock. The Rondout Bridge 
and the heavy retaining walls at Newburg 
were included in the inspection. 

Lunch was served at Kingston, and a dinner 
at Syracuse, and on the train itself lighter re- 
freshments were continually being served by 
the generous managers of the special. The 
train arrived in Buffalo about 9.30 p.m., and the 
members were soon distributed among the 
various hotels to which they had been as- 
signed, the Genesee, Tifft, Mansion and Staf- 
ford houses. 

On Tuesday morning, at 11 o’clock, the first 
meeting of the Convention was called to order 


in the hall of the Y. M. C. A. of Buffalo. <Ac- 
cording to the established custom, Mr. T. 


Guilferd Smith, a member of the local com- 
mittee was appointed to preside over all ex- 
cepting the business meetings of the Conven- 
tion. Proceeding at once to business, the See- 
retary announced the papers to be read be- 
fore the Convention (a list of which has al- 
ready appeared in ENGINEERING News) and 
also the time and place of the various meet- 
ings and excursions, as finally arranged by 
the local committee. 


The papers read during the morning ses- 
sion were as follows:—Experiments on Sub- 
merged Weirs, by Jas. B. Francis, of Lowell; 
The American Line from Vera Cruz to the City 
of Mexico, by A. M. Wellington, of N. Y.; The 
Ravages of the Teredo Navalis, by P.C. As- 
sersen, of Norfolk, Va.; and Landing Ar- 
rangements on the Mississippi, by Robt. 
Moore, of St. Louis. The papers of Messrs. 
Francis and Wellington were read by title and 
briefly outlined by the authors; the other two 
papers were read in full, and the teredo was 
especially productive of an interesting and 
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prolonged discussion, in which about adozen 
of the members present participated. 

A persistent rain, which had set in with the 
night before, interfered with the official pro- 
gramme for Tuesday afternoon, and the read- 
ing of papers was continued, instead of the 
proposed excursion to the Tifft Farm Im- 
provements as proposed. The enterprising 
reporter of one Buffalo journal however, had 
taken too much for granted, and discounting 
the excursion gave his paper a full descrip- 
tion of the trip, in allits detail of mud and 
engineering interest. 

The papers presented in the afternoon were, 
Analysis of the Rainfall at Lake Cochituate, 
by Desmond Fitzgerald, of Brookline; Appli- 
cation of the Water Power of Niagara to Elec- 
tricity, by Benj. Rhodes, of Niagara, and The 
Heavy Gun Question, by Capt. O. E. Michaelis 
U.S. A. Mr. Fitzgerald’s paper being mainly 
statistical, the author only gave a_ general 
summary of results, and some deductions 
therefrom; the paper was discussed by Prof. 
Fletcher, of Dartmouth, Clemens Herschel, 
of Holyoke, Chas. E. Moore, of the Wabash 
R. R. and N. M. Edwards, of Appleton, Wis. 
Mr. Rhodes estimated the quantity of water 
now wasting over the Falls of Niagara at 7 
million horse-power; of this only about 1000 
horse-power was utilized on the American 
side. 

The paper of Captain Michaelis first pointed 
out what American inventive talent had added 
to the defensive armor and offensive weapons 
of nations across the sea, while the great sea- 
coast of our own United States was literally 
defenseless. He explained what Parrott had 
done for rifled cannons during our civil war, 
and how Rodman had added a new product, 
gun-metal, to the arts when he invented his 
system of casting heavy ordnance. While the 
United States was powerful and universally re- 
spected, the government was not in a “ touch- 
me-if-you-dare-position,”’ and his paper was a 
forcible plea for the fostering of American 
talent in the direction of home defense. The 
condition and plant of our great iron and steel 
manufactories were reviewed, and it was 
shown that while they were without the power- 
ful hammers and other plant required for the 
making of modern ordnance, as now turned 
out from the shops of Armstrong and Herr 
Krupp, the plant did exist for the manipula- 
tions of cast steel. And, according to the 
author, it is with cast-steel rifled guns, that 
Americans must regain the prestige lost 
within the; last twenty years, and again be- 
come the leaders in all matters of heavy guns 
and iron-clad ships, as they were in 1863, The 
inventive talent requisite exists now among 
our people, but for lack of home encourage- 
ment it is eagerly bought up by foreign na- 
tions. 

About 5 p.m. the convention went into busi- 
ness session, Vice President J. P. Davis pre- 
siding. The first business being the appoint- 
ment of a nominating committee of officers 
of 1885, for the society, the following gen- 
tlemen were elected :—George’S. Fields, Buf- 
falo; Albert Fink, New York; Geo. E. Gray, 
San Francisco; T. C. Keefer, Ottawa, Canada, 
and Henry Flad, of St. Louis. The committee 
on ‘‘A Uniform System of Testing Cement,”’ 
reported progress, with the following change 
in the committee since last meeting; the re- 
tirement of the new President, Mr. Whitte- 
more, except as an ex-officio member, and the 
substitution of the names of Arthur Beckwith 
and Mr. Thos. C. McCollum. 


Mr. Sandford Fleming, Chairman of the 
Committee on Standard Time, reported in 
person as follows :— 


The committee referred, with much satisfaction, to 
the fact that the railway authorities generally had de- 
termined to adopt one of the reforms advocated by the 
society, and that on the 18th of November last, trains 
commenced to run throughout the United States and 
Canada by “hour standards,” and that the public, with 
singular unanimity, accepted the change which they 
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now universally recognize as a great public boon. In 
the documents widely circulated two years ago by the 
committee, under the authority of the society, a series 
of questions bearing on the whole subject were sub- 
mitted to men in prominent positions in the railway 
world, including engineers, trafficmanagersand known 
scientists in every State in the Union and in every 
province of Canada. To these questions the committee 
invited replies, and among the large number of replies 
received, the committee had an emphatic expression 
of opinion from many persons with respect to the di- 
vision of the day into hours. Ninety-two per cent. of 
those heard from gave their unqualified support to the 
proposal to abandon the old traditional division of the 
day into halves of twelve hours each, and to adopta 
single series of hours from midnight to midnight, num- 
bering from one to twenty-four. That the American 
Society of Engineers, as a body, fully appreciated the 
importance of the change is evident from the fact that 
since the last annual meeting the society had practi- 
cally adopted the 24 o’clock system in all arrangements 
of meetings, and in all matters in which the hour of 
the day is referred to. The committee cannot doubt 
that the influence of the society in this reform will 
undoubtedly lead to equally satisfactory results. as 
have been obtained by their efforts in the establish- 
ment of the standard hour system throughout the con- 
tinent. The committee deem it proper to recall the 
action taken at the Washington convention in May, 
1882. On that occasion the society resolved to petition 
Congress to take steps to establish a prime meridian as 
a zero for reckoning time, and for the computation of 
longitudes. Subsequently, Congress passed a joint reso- 
lution authorizing the President to call an international 
conference to fix on, and recommend for universal 
adoption, such a zero, and in conformity with the act 
of Congress, the President has called an international 
conference to be held at Washington on the 1st of 
October next. The act of Congress has authorized the 
appointment of three delegates for the United States 
to the conference, and it appears to the committee ap- 
propriate that the railway and the other interests of 
the country of which, to a certain extent.the American 
Society of Civil Engineers is the exponent, should be 
there represented. Your committee accordingly re- 
commend that the President of the United States be 
respectfully memorialized by the society to appoint one 
delegate to represent these important interests at the 
Washington conference. 


In accordance with the spirit of this re- 
port, D. J. Whittemore, President of the Amer. 
Soc. C. E., was recommended to be appointed 
by the President of the United States to repre- 
sent this Society in the International Con- 
gress to be held at Washington, D. C., on 
Oct. 1. 1884. 

On Tuesday evening a large audience both 
of members and citizens of Buffalo, assembled 
in the Convention Hall, and was presided over 
by T. Guilford Smith. Owing to the unex- 
pected absence of Mayor Scoville, of Buffalo, 
and the illness of E, L. Hedstrom, President of 
the Merchants Exchange, the programme as 
laid down was somewhat interfered with. 
Letters of regret were read and R. R. Hefford 
President of the Common Council of Buffalo, 
was introduced, and in a brief but hearty 
speech welcomed the visitors to Buffalo. 


To this Pres. Whittemore responded on be- 
half of the Society of Civil Engineers and then 
proceeded to deliver his annual address, which 
will be published next week. 


On Wednesday morning, in spite of a steady, 
penetrating and depressing drizzle, the mem- 
bers took a special train and visited the ex- 
tensive works of the Union Bridge Company, 
and spent some time in examining the detail 
of the various processes necessary to the pro- 
duction of a modern iron bridge of the latest 
approved type. From the bridge works the 
party proceeded to the Tifft Farm Improve- 
ments, and found—not overgrown turnips and 
choice live-stock, as some of the members had 
supposed, but an engineering scheme of great 
magnitude, in progress, which upon comple- 
tion will add eight miles of docks to the 
present five miles now in use. Huge dredges 
were now at work upon the channels; pile- 
drivers made solid the sides and provided 
foundations for future structure, and in one 
black pile was lying 120,000 tons of coal, ready 
to be re-shipped to the far lake cities of the 
West. 


As the Lake front is exposed to serious wash, 
men were engaged in the making and placing 
of mattresses,-under the skilled direction of 
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Kanters & Sons, engineers who have gained 
their experience upon the dykes of Holland, 
the methods in use being identical with that 
for so many years and so successfully applied 
by the Dutch Engineers. 


LIST OF MEMBERS AND VISITORS AT BUFFALO Con- 
VENTION OF AM. SOC. C. E., REGISTERED UP 
TO 10:40 P. M., TUESDAY. 


Don J. Whittemore, President, Ch. Eng. C. 
M. & St. P. R’y, and Mrs. Whittemore, Mil- 
waukee, Wis. ; Joseph P. Davis, Vice President, 
Eng. American Bell Telephone Co., and Miss 
A. W. Rice, New York City; John Bogart, Sec- 
retary and Librarian, Mrs. Bogart and Miss 
E. H. Bogart, New York City; J. James R. 
Croes, Treasurer, and Miss H. R. Croes; and 
Directors Theodore Cooper and William R. 
Hutton, New York City; Fred. Graff and Mrs. 
Graff, Philadelphia, Pa.; Hon. William J. 
McAlpine, Past President, Bay Ridge; Col. 
Julius W. Adams, Past President, and Miss 
Adams, Brooklyn, N. Y.; and James B. 
Francis, Past President, and Mrs. Francis, 
Lowell, Mass.; Squire Whipple, Honorary 
Member, and Mrs. Whipple, Albany, N. Y.: 
A. V. Abbott, Eng. Dept. Tests and Experi- 
ments, Fairbanks & Co., New York City; W. 
M. Allaire and mother, New York City; James 
Archbald, Ch. Eng. D. L. & W. R. R.,and Miss 
Archbald, Scranton, Pa.; Col. J. H. Arming- 
ton, Pres. and Eng. Brooklyn Gas Light Co., 
Mrs. Armington, niece and friend, Brooklyn, 
N. Y.; Civil Engineer P. C. Asserson, U.S. N., 
and Mrs. Asserson, Norfolk, Va.; E. R. An- 
drews, New York City; T. W. Baldwin, Mrs. 
Baldwin and Mrs. George Pierce, Bangor, Me. ; 
W. W. Bonnett and Mrs. Bonnett, Waterbury, 
Conn., Miss Bonnett, Elizabeth, N. J.; A. P. 
Boller, Consulting Eng., and Mrs. Boller, New 
York City; Fred. Brooks, Boston, Mass.; H. 
R. Bradbury and Mrs. Bradbury, New York 
City; A. Bonzano, Ch. Eng. and Vice Pres. 
Phenix Bridge Co., and Mrs. Bonzano, 
Phoenixville, Pa.; Geo. Burnham, Jr., and 
Mrs. Burnham, Philadelphia, Pa. ; Thomas E. 
Brown, Jr., New York City; Prof. Arthur 
Beardsley, Swarthmore, Pa.; John W. Bacon, 
Railroad Commissioner, and Mrs. Bacon, Dan- 
bury, Conn.; A. P. Barnard, New York City; 
Oliver W. Barnes, Consulting Eng. South Pa. 
R. R., and Miss Louise Barnes, New York 
City; Geo. H. Boynton, Asst. Eng. C. R. I. & 
P. R’y, Davenport, Iowa; H. W. Brinckerhoff, 
Brooklyn, N. Y.; Geo. H. Bishop, Middletown, 
Conn.; H. Bissell, Master Maintenance of 
Way, Eastern Railroad, Salem, Mass.; H. I. 
Bliss, La Crosse, Wis.; H. D. Blunden, Ch. 
Eng. Maintenance of Way, N. Y., L. E. & W. 
R. R., New York City; M. J. Becker, Ch. Eng. 
P.C. & St. L. R’y, Mrs. Becker, Columbus, 
Ohio, and Mrs. G. Lindenthal; C. H. Bunce, 
City Engineer, Hartford, Conn.; Chas. B. . 
Brush and Mrs. Brush, Hoboken, N. J.; F. H. 
Clement, Div. Eng. 8S. P. R. R., Everett, Pa. ; 
James Christie, Eng. Pencoyd Iron Works, 
and son, Pencoyd, Pa.; Martin Coryell and 
Mrs. Coryell, Lambertville, N. J.; B. S. 
Church, Ch. Eng. Aqueduct Commission, New 
York City; Prof. A. G. Compton, Mrs. Comp- 
ton and son, New York City; F, A. Calkins, 
Asst. Eng. Central Park, New York; J. G. 
Chase, Cambridgeport, Mass. ; E. L. Corthell, 
Ch. Eng. N. Y., W. 8S., & B. R’y, and 
Mrs. W. J. Karner, New York City; Thomas 
C. Clarke and Miss R. L. Clarke, New York 
City ; W. G. Corthell and Mrs. Corthell, Boston, 
Mass. ; Joseph P. Card, St. Louis, Mo.; T. M. 
Clarke, editor American Architect and Building 
News, and Mrs. Clarke, Boston, Mass.; C. W. 
Durham, Pres., Durham House Drainage 
Co., New York City; E. B. Dorsey, New York 
City; F. C. Doran, City Engineer, Richmond, 
Ind.; P. P. Dickinson and Mrs. Dickinson, 
New York City; Chas. G. Darrach, Ridley 
Park, Pa.; F. J. Darlington, Erg., P. C. & St. 
L. Ry., Pittsburg, Pa. ; Capt. C. E. L. B. Davis, 
Corps of Engineers, U.S. A., Detroit, Mich. ; 








June 14, 1884 





AMERICAN CONTRACT JOURNAL. 








C. E. W. Dodwell, Assoc. M. Inst. C. E. Asst. 
Eng., Ontario & Quebec Ry., Toronto, Canada ; 
Ww. A. G. Emonts, Asst. Eng. P. & R. Ry., and 
Mrs. Emonts, Philadelphia, Pa. ; Peter Emslie, 
Buffalo, N. Y.; N. M. Edwards, Eng., Green 
Bay & Miss. Canal Co., Appleton, Wis. ; C. G. 
Force, City Engineer, Cleveland, Ohio; James 
L. Frazier, Supt. Road Dept. C. 0. & S. W. 
R. R., Louisville, Ky.; 8S. J. Fields, Eng. 
Niagara Bridge Works, Buffalo: Chas. A. 
Terry, Asst. City Engineer, New Haven, Conn. ; 
Clark Fisher, Trenton, N. J.; Frank N. Fuller, 
Eng., Wellesley Water Works, and Mrs. Fuller, 
Boston, Mass.; J. Foster Flagg, Mrs. Flagg, 
and Miss Wiggin, New York City; Prof. R. 
Fletcher, Dartmouth College, N. H.; John T. 
Fanning and Mrs. Fanning, Manchester, 
N. H.; H. N. Francis, Asst. City Engineer, 
Providence, R. I.; Sandford Fleming, Mr. and 
Mrs. Frank Fleming, and Mr. 8. H. Fleming, 
Ottawa, Canada; Desmond Fitzgerald, Supt. 
Western Div. Boston Water Works and Mrs. 
Fitzgerald, Brookline, Mass.; Prof. E. A. 
Fuertes, Cornell University,and Mrs. Fuertes, 
Ithaca, N. Y.; G. B. Francis, Asst. Eng. N. Y. 
W. S. & B. Ry., and Mrs. Francis, Wee- 
hawken, N. J.; Gen. George Field, Chairman 
Local Committee, Union Bridge Co., Buffalo; 
J. L. Gillespie, U. S. Asst. Eng., St. Paul, 
Minn.; C. E. Goad and Mrs. Goad, Montreal, 
Canada; Robert Gordon, Supt. of Works, 
British Burmah, India; Wm. E. Hoyt, Supt. 
Rochester & Pittsburg R. R., Rochester, N. Y.; 
S. A. Harrison and Mrs. Harrison, Milwaukee, 
Wis.; A. H. G. Hardwicke, Buffalo, W. M. 
Hughes, and Mrs. Hughes, Cleveland, Ohio, 
W. W. Hegeman, Ch. Eng. 8. L. E. & O. R. BR., 
Rhinebeck, N. Y.; A. W. Hoffman, W. A. 
Haven and Mrs. Haven, Buffalo; R. Hering, 
Mrs. Hering and Mrs. John P. Watson, Phila- 
delphia, Pa.; Clemens Herschel, Hydraulic 
Eng. Water Power Co,, Holyoke, Mass. ; F. B. 
Howard, Detroit, Mich.; R. A. Hale, Essex 
Water Power Co., and Mrs. Hale, Lawrence, 
Mass.; 8.S. Haight, Miss M. E. Haight and 
Master S. C. Haight, West Farms, N. Y.; C. 
M. Harris, Miss Harris and friend, New York 
City; Edmund Hayes, Union Bridge Co., Buf- 
falo; C. W. Hunt, New York City; W. B. 
Knight, City Engineer, Kansas City, Mo. ; W. 
H. Jennings, Ch. Eng. C. H. V. & T. Ry., Snd 
Mrs. Jennings, Columbus, Ohio; E. H. Keat- 
ing, City Engineer, Halifax, N. 8.; T. P. 
Kinsley, Le Roy, N. Y.; Walter Katté, Vice 
Pres. and Ch. Eng. N. R. Const. Co.; Ch. Eng. 
W.S. and O. Terminal Co., and Mrs. Katté, 
New York City, E. C. Kinney, Ch. Eng. 
D. M. & D. Ry., Des Moines, Iowa; L. H. 
Knapp, Superintendent Water Works, Buf- 
falo; Thomas C. Keefer and Mrs. Keefer, 
Ottawa; C. Latimer, Ch. Eng. N. Y. P. & O. 
Ry., Cleveland Ohio; A. W. Locke, Man. T. & 
G. BR. R. & Hoosac Tunnel and F. B. Locke, 
North Adams, Mass; F. C. Lowthorp, and Mrs. 
Lowthorp, Trenton, N. J.;W. H. Lotz and 
Mrs. Lotz, Chicago, Ill. ; T. D. Lovett and Miss 
Hattie Lovett, Cincinnati; T. B, Lee, New York 
City; J. J. MeVean, Ch. Eng. D. L. & N. R. RB. 
Ionia, Mich. ; John MacLeod, Gen. Supt. L. N. 
A. & C. Ry., Ch. Eng. Kentucky and Indiana 
Bridge Co., and Mrs. MacLeod, Louisville; 
B. F. Morse, Cleveland; Geo. A. Marr, U. 8S. 
Asst. Eng. and lady, St Paul; F. Mercur, Gen. 
Supt. and Eng. Lehigh Valley Coal Co., 
Wilkesbarre, Pa.; Charles Macdonald, Union 
Bridge Co., and Mrs. Macdonald, New York 
City ; R. Moore, St. Louis ;H. G. Morse, Morse 
Bridge Co., Youngstown. Ohio; D. E. McComb, 
Asst. Eng. District Government and Miss 
Elliott, Washington, D.C. ; Capt. O. E. Michae- 
lis U.S. A.and Mrs. Michaelis, Philadelphia ; 
Maj. L. C. Forsyth. Mrs. and Miss Forsyth, 
Buffalo; C. C. Martin, Ch. Eng. and Supt. 
New York & Brooklyn Bridge, Mrs. Martin, 
Miss L. A. Martin and Miss M. E. Martin, 
Brooklyn ; W .H. McClintock, Eng. L. & N. R. 
R. New Orleans ;Civ. Eng. A. G. Menocal, U. 
8S. N. and Mrs. Menocal, Washington, D. C.; 
Mrs. R. E. Myers and Miss F. A. Myers, New 





















































York City ; Henry Manley Asst. City Engineer 
apd Mrs. Manley, Boston; Civ. Eng. T.C. | 
McCollom, U. S. N., New York City; T. H. 
McKenzie, Sec. and Eng. Water Co., Southing- 
ton, Conn.; W. Mansfield, Eng. C. St. L. & P. 


Ry, Richmond, Ind.; R. E. MeMath, St Louis, | 


Mo.;J.A. Monroe, Providence, R. I.; E. B. 
Noyes, Brooklyn, N. Y.; J. A. Ockerson, Asst. 
Eng. Miss. River Comm. St. Louis; T. W. Or- 
bison, Supt. Hydraulic Power Co., Iron Moun- 
tain, Mich.; James Owen, Mrs. Owen and 
daughter, Newark, N. J.; L. F. Olney, Dept. 
Public Parks, New York City ; E.C. W. O’Brien, 
Buffalo; G. W. Polk, San Antonio, Texas; G. 
H. Pegram, Edgeworth Iron Co., Wilmington, 
Del.; Geo. W. Parsons, Harrisburg; H. C. 
Putnam, Eau Claire, Wis.; A. B. Paine, Ch. 
Eng. P.S. & N. E. R. R. and Mrs. Paine, New 
York City; R. G. Packard, Brooklyn; Ben). 
Rhodes and Mrs. Rhodes, Niagara Falls, New 
York; Geo. §S. Rice, Boston, Mass.; W. N. 
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Jersey City, N. J.;A. J. Tullock, Leavenworth, 


| Kansas; C. E. Fogg and Mrs. Fogg, Cleveland, 


O.; E. A. Flint, Boston ; Jos. P. Frizell, Boston, 
Mass ; B. Godwin, New York City; G. 8S. Gatch- 
ell, Gen. Supt. B. N. ¥Y.&P. R. R. Rochester, 
N. Y.; Bentley D. Hasell. Gen. Man. Charles 

ton 8. 8. Co. New York City: H. F. Juengst,Ch. 
Eng. St. Joseph Water Co,;St. Joseph, Mo,; 
F. G. Lancaster, Buffalo; C. E. Greene, Ann 
| Arbor, Mich,; C. W. Kettell, Librarian Boston 
| Sec. C. E.; J. H. Harlow, Engineer Mononga- 
hela Navigation Co.,-Pittsburg; O. B. Colton 
Chicago; G. W. Polk, Eng. International Cons. 
Co., San Antonio, Texas: C. H. Strong, Cleve- 
| land: C.S. Maurice, Union Bridge Co. ; Athens, 
Pa. ; C. L. Crandall, Cornell University, Ithaca, 
N. Y¥.; M. W. Kingsley, Cleveland Water 
Works, Mrs. Kingsley and Miss L.E. Kingsley; 
R. P. Rothwell, Engineering and Mining Jour- 
nal, New York City; W. R. Belknap, Louisville 
|G. W. Parsons, Penna. Steel Co, Harrisburg; 





Radenhurst, Asst. Eng. Water-Works, Roch- 
ester ; David Reeves, Pres. Phoenix Iron Co., 
and Mrs. Reeves, Phoenixville, Pa. ;P. Roberts 
Jr., Philadelphia; James L. Randolph, Con- 
sulting Engineer B&O. R. R. and Mrs. Ran- 
dolph, Martinsburg, W. Va.; Geo. W. Rafter, 
Eng. Fredonia Water-Works, Rochester New 
York; William Roberts, Waltham, Mass; J. R. 
master B. and R. Div. N. Y. L. E. & W. R. 
F. Sorzano, N. Y. City; W. H. Smith, Chief 
Engineer S. B& S.R. R. and Mrs. Smith, 
Philadelphia Pa.; L. M. Slade, Bridgeport, 
Connecticut; R. Surtees, City Engineer, 
Ottawa, Canada; C. L. Strobel, Asst. Pres. Key- 
stone Bridge Co., Pittsburg; S. C. Schureman, 
Jersey City; R. A. Shailer, Eng. Bridges and 
Buildings, C. M. & St. P. Ry., Milwaukee; W. 
H. Searles and Mrs. Searles, Elyria, Ohio; R. 
P. Staats, Eng. Eastern Div. N. Y. L. E. & W. 
R. R., Jersey City; T. Guilford Smith, Secre- 
tary Local Committee, Buffalo; Prof. G. T. 
Swain, Boston; D. MeN. Stauffer, Editor 
ENGINEERING News, New York City; F. 8S. 
Stevens, Div. Eng. Mohawk Div. N. Y. W. 3S. 
& B. Ry. and Mrs. Stevens, Syracuse ; Stevenson 
Towle, Ch. Eng. Sewer Dept., New York City; 
A. W. Trotter and Mrs. J. T. Trotter, New 
York; M. M. Tidd and Miss Alice Tidd, Boston ; 
B. Thompson, See. Ohio Soc. Civ. Eng., 
Urbana, Ohio; E. B. Van Winkle, New York 
City; John G. Van Horne, Mrs. Van Horne, 
Miss Van Horne and Miss Russell, Jersey City, 
N. J.; L. L. Wheeler, U. S. Asst. Eng. and 
Mrs. Wheeler, St. Louis, Mo.; Thos. J. Whiv- 
man, Water Commissioner, and two daughters, 
St. Louis, Mo.; E. B. Weston, Asst. Eng. 
Water Dept., Providence, R. I.; W. H. Wiley, 
New York City ; 8, Whinery and Mrs. Whinery, 
Somerset, Ky.; L. B. Ward, Jersey City, N. J.; 
A. 8.C. Wurtele, Buffalo; W. W. Wilson. Eng. 
and Supt. Water-works, Yonkers, N. Y.;H. F. 
Walling, Topographer U. 8S. Geological Sur- 
vey, Washington, D. C.; W. E. Worthen and 
Mrs. Worthen, New York City; William Wat- 
son, Boston; John A. Wilson and Mrs. Wilson. 
Miss E. B. Wilson and Miss J. M. Wilson, 
Philadelphia; C. D. Watkins and Miss 
Watkins, New York City; Charles D. Ward, 
Miss C. Young and Miss N. Young, Jersey 
City; A. M. Wellington, Railroad Gazette, Mrs. 
Wellington and Mrs. D. M. Rollins, New York 
City ; Joseph Whitney, Cambridgeport, Mass. ; 
H. M. Wilson, Topographer U. 8S. Geological 
Survey, Washington, D. C.; Col. George E. 
Waring Jr., M. Inst. C. E., Consulting Engineer 
Buffalo Trunk Sewer, and Mrs. Waring, New- 
port, R. I.; A. G. Whittemore, Burlington, Vt. ; 
John W. Weston and W. H. Weightman of 
American Engineer and Mrs. Weightman, 
Chicago, Ill.; W. H. Woodyard, New York 
City ; Herbert A. Young, Asst. Eng. T. C. & St. 
L. RB. R., Toledo, Ohio; E. Sweet Jr., State 
Engineer, New York; E. P. North and Mrs. 
North ; New York City ; E.S. Philbrick, Boston; 
Benj. Reece, Eng, M. 8. Div. L. S&M.8. R. R. 


C. F. Loweth, St. Paul. 


TT 


American Society of Civil Engineers. 





JUNE 4, 1884, 
The Society met at 8 p.m., Vice-president 
Wm. H. Paine in the chair, John Bogart, Sec- 


Richards, Boston, Mass; W. H. Starr, Road- | retary. 


Ballots wire canvassed and the following 


R. Buffalo; C. C. Schneider, New York City; J. | candidates were elected : 


As Members :—James P. Allen, (transferred 
from Junior) Charleston S. C.; Henry P. Bell, 
Winnipeg, Manitoba; William F. Biddle, Phil- 
adelphia, Pa. ; Wendell R. Curtis, (transferred 
from Junior) Savannah, Ga.; Chauncey Ives, 
Chambersburg, Pa,; Mace Moulton, Wilming- 
ton, Del.; Samuel Rea, Philadelphia, Pa. ; 
Percival Roberts, Jr., (transferred from Asso- 
ciate) Philadelphia, Pa.; Levi L. Wheeler, St. 
Louis, Mo. 

As Associates:—Alan H. G. Hardwicke, 
Buffalo, N. Y.; William Roberts, Waltham, 
Mass. 

As Juniors:—William H. Briethaupt, St. 
Louis, Mo.; Allan D. Conover, Madison, Wis. ; 
Martin Gay, West New Brighton, N. Y.; Silas 
B. Russell, St. Louis, Mo.; Chandler D. Starr, 
New York City. 

A paper was readby A. M. Wellington, M. 
Am. Soc. C. E., giving the details and results of 
experiments with a new apparatus upon the 
friction of Car Journals at Low Velocities. 
These experiments were undertaken to test 
the correctness of a series of tests described in 
a previous paper, which were made by starting 
cars, froma state of rest down a known grade 
and deducing the resistances from the velocity 
acquired. The present experiments were 
made by an apparatus in which the axle to be 
tested is placed in an ordinary lathe having a 
great variety of speeds, the resistance of the 
axle being measured by the levers connected 
with a yoke encircling the axle and trans- 
mitting the pressures to a suitable weighing 
apparatus. It was found important that this 
weighing apparatus should be direct, as for 
instance, a platform scale rather than a spring 
scale. The results of these experiments as to 
initial friction were, that friction at very low 
journal speed is abnormally great and more 
nearly constant than any other element of 
friction. 


This abnormal increase of friction is due 
solely to the velocity of revolution. At veloci- 
ties slightly greater, but still very low. the 
friction is still large, the co-efficient falling 
very slowly and regularly as velocity is in- 
creased, but being constantly more and more 
affected by differences of lubrication, load and 
temperature, a very slight excess of initial 
friction would generally be observed. There 
is no such thing in journal friction asa friction 
of rest in distinction from a friction of motion. 
The fact that friction of rest appears to exist 
is due solely to the fact that no journal or 
other solid body can be instantly set into rapid 


Toledo, Ohio. ; P. Sanford Ross and Mrs. Ross, motion by any force however great. At ordi- 
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nary operating velocities the character and | tens Survey now being carried forward by Mr. 
completeness of lubrication seems to be much | Vermeule, 2856sq. miles have been surveyed ; 
more important then the kind of oil used or |as the whole area of the State is estimated at 
even the pressure or temperature. | 7,576 sq. miles, nearly two-fifths of the area of 


Comparisons were made of experiments by | 
Prof. Thurston and by Mr. ‘Tower, and the ex- | 
periments of the author. The rolling friction 
proper in railroad service seems to be very | 
small indeed, not exceeding one pound per | 
ton. As tothe resistance of freight trains in | 
starting, it is believed, that the resistance at | 
the beginning of motion in each journal is | 
about twenty pounds perton. A velocity of from | 
one half to three miles an hour must be ob- 
tained before the journal friction falls to ten 
pounds per ton. At six miles per hour the | 
journal friction is at least one pound per ton 
higher than at usual working speeds. Tem- 
perature exerts a very marked adverse influ- 
enee upon friction at low velocities. The 
velocity of lowest journal friction is ten to 
fifteen miles per hour.. With bath or other 
very perfect lubrication there is a very slight 
increase of journal friction accompanying 
velocities up to fifty-five miles per hour. With 
less perfect lubrication as with pad or syphon, 
greater velocity is as apt to decrease as to in- 
crease the co-efficient. The latter being more 
like the ordinary lubrication in railroad ser- 
vice, we may say without sensible error that 
the co-efficient of journal friction is approxi- 
mateiy constant for velocities of fifteen to | 
fifty miles per hour. 

The paper was discussed by members pre- 
sent. Final announcements we.e made in 


reference to the Convention to be held at) 


Buffalo beginning June 10th. 
— 


LITERATURE. 


Tert Book on the Method of Least Squares, by Mans- 
field Merriman, New York, John Wiley & Sons. 1884. 
1% pp., BVO., $2.00 | 
In ENGINEERING News, Nov. 3, 1877, we 

reviewed this book upon its first appearance. 

As the former edition has been exhausted, 

the author, professor of civil engineering at 

Lehigh University, has seized the oppor- 

tunity in this second edition to recast and 

make such additions tothe book as seemed 

desirable. The more usual arrangement of a 

text-book has now been adopted and the work 

will be eminently serviceable to engineering 
students and scientific schools. It abounds in 
illustrations and problems drawn directly 
from surveving, geodesy, and engineering, so 
that its practical value is at once apparent to 
one who opens this book. We need not re- 
peat the commendations bestowed upon the 
first edition, but for the benefit of those of 
our readers who would like a further sugges- 
tion as to the nature of its contents, will only 
say anew that itis here shown how to ascer- 
tain the most probable length of a base line 
as properly dedueod from varying measur- 
ments; the value of an angle which has been 
repeated with instruments of more or less 
precision ; the adjustment of discordant levels 
between different objects; the reduction of 
angles in one or more triangles so that their 


sum shall equal the proper amount; and, in|} 
short, to find, in any case, those values of ob- | 


served results which shall involve the least 
error, 

The book is handsomely printed, on un- 
usually heavy paper, and is a worthy addition 


to the previous excellent books which have’ 


been published by the Messrs. Wiley. 


Geological Survey of New Jersey. Annual Report of the 


Stale Geologist for the year 1883. Geo H. Cook, State | 


freologist. 


‘Lhe past year has been mainly occupied in 


pushing forward the Topographic Suryey, and | 


good progress is reported. The Geodetic 


Survey has also been continued and the major | 


| The contour lines will show every rise of 2: ft. 


the State is surveyed, including nearly all the 
roughest and most difficult portions. 

In preparing the maps for publication, 17 
sheets of uniform size 24 x 34inches, will be 
used for the entire State; the survey will be 
plotted on a scale of one mile to the inch, or 1 
to 63,360; and the maps, numbering gen- 
erally from the North to the South, will be so 
arranged that those covering the same geolog- 
ical formation ean be easily grouped together. 





in the hilly portions of the State and every 10 
ft. in the mure level portions. The first maps 
of the series will be distributed this winter. 

In the report upon the Tertiary and Creta- 
ceous Formations of Southern New Jersey, 
some interesting dataare given relating to the 
artesian wells at Ocean Grove and Asbury 
Park. The first named is a flowing well, 
yielding a daily supply of from 60,090 to 70,000 
gallons of pure water. For about 50 ft. below 
the surface the well was lined with a 6in. iron 
tube, from that point down to 382 ft. it was 
bored without tubing ; the total depth is 420 ft; 
a4in. pipe being set in the lowest part. The 
material penetrated is all earthy, no rock; it 
was made upof dark and light colored clay, 
green sand, broken shells, and calesreous 
earth. Little water was met with until a depth 
of 382 ft. was reached, the bore then struck an 
open green sand, in grains, and specimens of 
the Belemnittella mucronata; the water rose 18 
to 20 ft. above the surface. When the 4 in. 
pipe was put in and the sand and earth stirred 
up for 38ft. further, the yield increased and 
rose 28 ft. above the surface, the last 16 ft. in 
the wellis an open sand. The water has a 
temperature of 60° Fahr, is clear and colorless 
and contains 8.5 cubic inches of carbolie acid 
per gallon, and 8.19 grains of solid matter in 
the same quantity. These solid constituents 
are made up chiefly of sodium chloride, 0.706 
grains, potassium sulphate, 1.138, sulphate of 
iime 1.728, carbonate of lime 2.530, carbonate of 
magnesia, 0.976 grains. The water-bearing 
stratum which supplies Ocean Grove is a bed 
of open sand, formerly described as Sand Marl, 
which has an average dip of 37 ft. per mile, 
and lies immediately under the Lower Marl 


_ CORRESPONDENCE. 


Wanted—A Rail Saw. 


Special Correspondence Engineering News. 


NAPANEE, TAMWORTH & QUEBEC Rattway Co., } 

NAPANEE, ONT., May 30, 184, ( 
Epritork ENGINEERING News:—Kindly let me know 
through the columns of ENGINEERING News where [ ea), 
obtain a rail saw; one that could be used to saw rails in 
the track by hand or foot power. If you do not know 
of such a tool, please publish this query and perhaps 
some of your readers would be kind enough to answer 

it, and chlige 
M. J. BuTLeR, 
Chief Engineer, 


Filling Trestles. 





Special Correspondence Engineering News. 





Boston & LOWELL RaILRoap, | 

Boston STATION, June 5, 1884, | 
Eprron ENGINEERING News:—In answer to yours oi 
February 20, would say that the contract for filling 
trestles on M. & K. R. R. has but recently been awarded 
the bidders were as follows: Pike and Hall, Boston: 
Michael Moran, Chelsea, Mass.; Moulton & Mahoney 
Lawrenve, Mass,; Charles Linnehan, E. Cambridge, 
Mass.; Munson & Company, Boston; A. F. Williams « 
Company, Boston; O. Riorden, Putterill & Killian 
Boston; Thos. C. Davis, Dedham, Mass,; Conrad Juul, 
Danvers, Mass.; Danforth & Ward Bros., Kennebuck, 
Me.; James Savage, Boston; P. Connor, Oswego, N. Y.: 
E. W. Coghlan, Natick, Mass. ; Geo. F. Hitchings, Brook- 
line, Mass.; Brintnall & Ryan, New York. The last- 

named parties were the successful bidders, 
Very truly yours, 
Isaac M. Story. 
Chief Engineer B. & L. R. R. 


The Land Surveyors of To-day. 





Special Correspondence Engineering News. 
LOWELL, Mass., May 21, 1884, 


EpDItoR ENGINEERING NEws:—Am sorry that Survey- 
ing was not a success, for I had hopes that you would 
succeed in introducing a class journal that would be to 
surveyors what ENGINEERING NEWs has been, and is, to 
civil engineers. 

So long as surveyors keep themselves down to the 
level of the surveyors of the past and try to satisfy their 
clients by running lines with an open sight compass 





and four rod chain, just so long must they work for the 
prices which our forefathers got for surveying. 

There is a great deal to be learned in land surveying, 
even by graduate engineers, especially in regard to the 
legal points that arise in the tracing of disputed lines. 
where a surveyor needs many times to know a good 
dedi more than the mere manipulation of instruments. 

I hope that ENGINEERING NEws may centinue to be of 
value to surveyors as in the past, 

Very truly, 


bed. MELVIN B 31TH. 

The artesian well at Asbury Park is lined 
with an 8in. wrought-iron pipe for 372 ft. deep, 
and is bored 21 ft. into the earth beyond the 
pipe; total depth 393ft. The same material 
was passed through as at Ocean Grove. The 


wares = — eee a trace of organic 7th inst., I notice your answer to an inquiry from On- 
matter : the quantity is not stated. tario in regard to engineering schools. Possibly my 

The report continues with an examination | loyalty to Alma Mater perverts my judgment, but I 
into the Red Sandstone and Trap-rocks, and | confess some surprise that you do not include in your 
the Archaen Rocksand Iron-ore. The highest list the Massachusetts Institute of Technology at Bos- 
point in the Highlands of New Jersey is located ton. It is certainly a worthy competitor of the Rensse- 


ies % ‘ laer Polytechnic at Troy, and as to the success of its 
. 7 
near the Williams mine 2} miles due south of graduates, you have only to turn to the pages of its 


Vernon, Sussex Co., it is 1,496 ft. above the | catalcgue and note the positions of responsibility held 
ocean. by them to convince you of their standing. The Insti- 

The report concludes with a most detailed | tte in my day was cursed by a system of overwork, 
: : : : but recently the courses have been remodeled to obvi- 
and interesting report upon the iron mines ate that in & great measere.. ‘Phe Enginesring Depart. 
| of New Jersey, and the methods of exploring 


Ti, : . ment is presided ove: by one of the most practical and 
for magnetic iron ore, and locating mines. painstaking men in the profession, Prof. Vose, and the 


The expenses of the survey have been kept | opportunity for outside studies and general informa- 
strictly within the annual appropriation of | tion. conducive to the success of the profession, is of 
$8 000, Pre the best in the country, both at the Institute itself and 

pets in the various advantages afforded by the city for gen- 
eral “culture” and progress. At the head of the insti- 
Publicati Received. tution stands Gen. Walker, the worthy successor of the 

. eee reas oe revered founder of the ‘school, Prof. Wm. B. Rogers, 

Excerpt Minutes of the Institution of Civil | whose name carries with it the respect and devotion 
Engineers: Pumping Hot Water, by Henry | of all with whom he has ever come in contact. 
James Coles; Speed on Canals, by Francis| Hoping this will induce you to revise your list so as 


Roubiliac Conder; The Adoption of the Stan-| ‘© include in it this rapidly improving institution, I 


Engineering Colleges. 





Special Correspondence Engineering News. 
CLEVELAND, O., June 9, 1884. 
Eprtorn ENGINEERING NEws:—In your edition of the 





| dard Forms of Test Pieces for Bars and Plates, | "°™#i, respectfully yours, 
by William Hackney, with Abstract and Dis- 
cussions. 


Wm. T. BLUNT. 
(The omission of the Massachusetts Institute of Tech- 
nology was unintentional. We have personally visited 
its class rooms and have been shown much of its 
“equipment.” We confess to associating it more with 


I 





portion ofthis work is now finished. 


According to the report upon the Topograph- | Dollar. 


. : mining engineering than civil engineering, our impres- 
ENGINEERING News: Three montis for One sens havin weeks tele sa t personal acquain- 
tance with Prof, Richards and. Mrs. Richards (also-a 
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teacher) who have that department in charge. We 
happen to be personally acquainted with the professors 
of engineering in all the institutions mentioned last 
week, besides those of several others, and have always 
received the benefit of their active support. There is 
an occasional teacher of civil engineering, however, 
who has no use for a professional journal, and it is but 
natural that our memory should desert us under such 
cireumstances.—Epb. Enc. News.) 





Problem in Surveying. 





Special Correspondence Engineering News. 


Crete. SALINE County, NEB., May 20, 1884. 


EpItor ENGINEERING NEWS: 
—In reply to problem of B. J. 
Ashley in No. 6 of Surveying 
would say: 

At 1 turn off angle of 45° to 
the right and run to 2, turn 
off angle of 90° to the left and 
set two points near the line at 
3, turn off 45° and run to 4, ob- 
serve the angle 2,4,1 and make 
the angle 2,4,3 the same; the 
line 4-3 will intersect the lines 
2-3 on the true line, at 3 turn 
off 135° from 2, and you are on 
the true line. 


Yours truly, 


Josepn 8. Puesvs, C. E., 
Dep. Co. Surveyor. 





Problem in Surveying. 








Special Correspondence Engineering News. 
Lake VILuaGeE, N. H., May 24, 1884. 


Eprtor ENGINEERING News:—I write this communi- 
cation on the ground that it is the duty of any craft to 
support its literature, and its special object is to an- 
swer the question of B. J. Ashley, of Mt. Gilead, O., in 
relation to continuing a line beyond an obstacle with- 
out the aid of any measuring instrument. 

Article 414 of Gillespie’s Land Surveying covers the 
point, but as that may not be at hand I will copy it here 
with a figure similar to the one used in that article. 





Let AB be the line to be prolonged. Set the transit at 
B and deflect angles of 45° in the direction of C and B. 
Set at some point C on one of these lines and deflect 
from CB 45° and mark the point D where this direc- 
tion intersects the direction BD. Also at C deflect 90° 
from CB. Thenat D deflect 90° from DB. The inter- 
sections of these last directions will fix a point E. At 
E deflect 135° from EC or ED, and a line EF in the direc- 
tion of AB will be obtained and may be continued. 

Now, sir, you may publish this in any shape or at any 
time or not at all, as you see fit, whatever you do with 
it will not hurt my feeling. I have derived benefit 
from the correspondence column of your paper, and 
am willing to benefit others in the same way if Iseea 
way to do it. Yours truly, 

Frep. W. Bruce. 

(J. B. Spratt, Co. Surveyor, Sharpsburg, Bath county, 
Ky., sends a solution same as the last except that he 
makes the angle CBD = 40° and the other two each 70°; 
the angle CED will then be 60°, 8. B. Merrit, C. E. 
Washington, D. C., also sends solution similar method 
as last.—EpD1IToR ENGINEERING NEws.) 


The Niagara Cantilever Bridge. 


Special Correspondence Engineering News. 








St. CATHARINE, ONT., June 5, 1884. 


Eprrorn ENGINEERING News:—" There is nothing new 
under the sun” is an old maxim. Much has been said 
and written about the Niagara Cantilever Bridge, with 
its center span of 470 ft., and that great triumph of 
engineering skill the Frith of Forth cantilever double 
track railway steel bridge, now being constructed in 
Seotland, with its three spans of 1,760 ft. each. The 
principle of the cantilever is of ancient date. It was 


years before Christ. Their shore arms were unhewn 
sticks of timber, made fast and weighted down in 








coarse grass or tough weeds, stiffened crosswise with 










































known to, and practised by, the Assyrians in Asia 2,000 


abutments of dry masonry. The center space over the 
river was connected by a broad, stout matting, made of 


AMERICAN CONTRACT JOURNAL. 


small, round poles. Over such primitive structures 
camels, mules and donkeys were accustomed to carry 
their loads. The design of the cantilever must, there- 
fore, date back to the time of ancient Nineveh. The 
modern cantilever bridges are in comparison stupen- 
dous structures, suited to the requirements of the age, 
but perfected by machinery for the manipulation of 
steel and wrought-iron, and by the powerful help of the 
mighty steam engine, which is the outgrowth of the 
steam which caused the lid of the little tea-kettle to 
dance. But as with steam power in the little kettle, so 
with the cantilever of the Assyrians, the idea was there, 
and only required to be developed to its utmost capac- 
ity, but which has taken centuries to accomplish to pro- 
duce the comparatively cheap. graceful, picturesque 
and spider-like cantilever steel bridge of our day. 
Yours, ete. 
J.G. MoGrara, C. E. 


Napanee, Tamworth and Quebec Railway. 





Special Correspondence Engineering News. 





NAPANEE, ONT., June 9, 1884. 


EpIToR ENGINEERING News:—Thinking an item or 
two from this road would not come amiss, I send the 
following: 25 miles of track have been laid, and the 
track layers expect to reach Tamworth next week. A 
large gang of men are working night and day in the 
ballast pit. and all possible speed is being made to 
hurry up the ballasting. Station houses, freight sheds, 
ete., have been built at Newburgh, Moscow and Enter- 
prise and at other points; platforms are being erected 
and everything put in shape for an early opening of the 
road. This road passes through a fine agricultural 
district, a large number of factories are also tributary 
to it, and at the north end unlimited quantities of iron 
ore are to be found. Large quantities of wood are now 
piled along the line awaiting the completion of the 
road. In the immediate future, a branch will be built 
connecting with Kingston and Pembroke to the east, 
and another to the Ontario and Quebec to the north- 
west. Yours truly, 

M. J, BUTLER, 
Chief Engineer. 


ee 


THE HISTORY AND STATISTICS OF 
AMERICAN WATER-WORKS. 


BY J, JAMES R. CROES, M. AM. SOC, C, E. : M. INST. C. E. 


(Contiyued from page 290) 
DCL., RENO, NEV. 


Reno, Washoe Co., Nevada, in lat. 38° 45’ N., 
long. 119° 25’ W., is in mountainous country on 
the Truckee River. 

Settled in 1869 it was incorporated a town in 
1879. Water-works were built in 1873 by a pri- 
vate company, taking the supply from the 
river through a ditch 14 miles long, which 
conveys the water to a reservoir constructed 
in embankment, the inner slopes being paved 
with stone, covering 16 acres, and 180 ft. above 
the town. 

Distribution is by 8 miles of riveted wrought- 
iron pipe with screw joints, of 15 to 2 in. in 
diameter, with i0 fire hydrants, and 28 gates. 
Service pipes are of iron. 

The population in 1880 was 1,302, it is now 
said to be 4,000. 

No further information is given. 

A. Evans is President of the company, and 
A. A. Evans, Superintendent. 


DCLI., DULUTH, MINN. 


Duluth, Minnesota, in lat. 46° 50° N., long, 
92° W., is at the head of Lake Superior and 
mouth of the St. Louis River, on undulating 
ground. 

Settled in 1868, it was incorporated a city in 
the same year. Water-works were built in 
1883, by a private company, after plans of Car- 
roll E. Gray, C. E., and under the superintend- 
ence of R. P. Corbyn, taking the supply from 
Lake Superior. An influent pipe extends 230 ft. 
into the lake in a trunk sunk in the granite 
bottom, and receives the water through a crib, 
built in water 40 ft. in depth. The water is 


of 2,500,000 gals. daily capacity each, made by 
the Geo. F. Blake Manufacturing Go. liftin 

256 ft. to the reservoir, 40 by 80 ft. in dimension 
and 20 ft. deep, built of solid granite masonry, 
































































pumped by two compound duplex pumps 
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| the inner walls being vertical; it is enclosed 
| to make it frost-proof. 


1 


Distribution is by 8} miles of wrought-iron 
pipe of 12 to 4 in. in diameter, with 72 fire 
hydrants, 30 gates, 4 meters and 200 taps. 
Service pipes are of Kalmene iron and lead. 
The town pays $100 yearly for each hydrant. 
The population in 1880 was 838,000 and in De 
cember, 1883, was 15,033. 

The capital stock of the company is $250,000. 
No further financial information is given. 

Carroll E. Gray is President of the com- 
pany andF. L. Denning, Secretary. 


WATER. 





Sriver City, Iowa, 
water-works. 


is investigating the subject of 


Address the Mayor. 

A Quantity of liquid carbonic acid gas is kept in the 
steam fire engines of Berlin. On arrival ata fire it is 
allowed to escape into the steam cylinder, when its ex- 
pansion drives the engine until a sufficient steam 
pressure can be obtained. A gain of four or five 
minutes in setting the pumps at work is thus effeeted. 


THE board of trustees of Blue Island, one of Chicago's 
suburbs, has decided to borrow $10,000 for the purpose 
of extending the water system. The village has pump- 
ing works and an elevated reservoir of 2,000 barrels ca- 
pacity, but pipes are only laid through a portion of the 
town. 

Tue Pond Engineering Company, 8t. Louis, have 
been awarded the contract to furnsih two Pumping 
Engines for the Victoria Texas Water Works. The 
engines will have a capacity of 1,500,000 gallons per day, 
and willbe of the Blake improved compound duplex 
pattern. 


SomE penple at Cairo, Michigan, are kicking against 
the proposition to erect water-works in that city. They 
think water-works will not reduce insurance rates, but 
seem to lose sight of the fact that water will materially 
reduce the amount of destruction by fire the town has 
been accustomed to of late. 


AN interesting result ofthe late earthquake in Eng- 
land has been noticed in the wells of Colchester, the 
water-level in which commenced to rise soon after the 
shock, and in a few days reached a point eight feet 
above the highest ever before known. It now stands 
at about seven feet above the former high-water mark. 


PURIFICATION OF A FouL RIVER.—It has been proved 
by Mr. D. F. Hulwa that the water of the Oder, after 
receiving the sewage of Breslau, whose population ex- 
ceeds a quarter ofa million, is completely purified by 
the oxygen of the air and the action of vegetation. At 
a distance of some nine miles below Breslau, no sew- 
age matters could be detected, either by chemical or 
microscopic means, and the water appeared to be 
identical in quality with that above the town. 


CLEBURNE, TEx. June 4.—The City Counciland water- 
works contractors have held several conferences to- 
day, the probable outcome of which will be that the con- 
tractors Messrs. Brown & Douglass, will form a com- 
pany to operate the system, the city paying the in- 
terest on the bonds for fire protection by having the 
use of a certain number of hydrants. The proposed 
sale of the works by the city is generally favored, and 
will doubtless be consummated. The details of the 
contract are now under consideration. 


~ 


CLEBURNE, Tex., June 7.—The negotiations between 
the City Council and the Waterworks company, for the 
sale of the waterworks, have failed, the parties not 
being able to reach an agreement. The plan, there- 
fore, seems to have fallen through—for the present at 
least. 


Maps or THE AQuepuct Ling.—By changing the route 
through the property of Cyrus W. Field the Aqueduct 
Commissioners have shortened the line of the new 
aqueduct 750 ft. At the meeting on Wednesday the 
Commissioners certified to the Corporation Counsel 
the maps of the property on the line of the aqueduct 
from the northerly line of the city to the Harlem 
River. The maps will be filed in the Registrar's office 
and application will be made to the courts for the ap- 
pointment of Commissioners to condemn the land. 
Before the land can be condemned the property must 
be advertised for six weeks. 


Tue Smart Water Surpiy.—The Board of Trade and 
Transportation on Wednesday appointed Capt. Am- 
brose Snow, A. B. Miller, and Edmund Driggs a com- 
mittee to confer with Mayor Edson and with consulting 
engineers, ‘‘in order,” according to the resolution, 
“that questions may be immediately determined 
whether the present deprivation of our citizens of 
Croton water. to the extent to which they are now being 
deprived of it is necessary ; whether such supply cannot 
be safely increased, and if not, what temporary meas- 
ures of relief can be devised pending the construction 
of the aqueduct, which will protect our citizens and 
the mercantile and insurance interests of the city from 
the dangers which a water famine would of necessity 
entail upon them.” 
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Jackson, Micu., on the 6th voted $50,000 for additional 
Water-works machinery. 


Tue Waste or Croton WaTER.—The reckless waste of 
Croton water in this city has caused Chief Engineer 
Isaac Newton to address a letter to Commissioner 
Thompson calling his attention to the facts in the case, 
and urging him to appeal to the public to assist the de- 
partment in economizing the supply. In his letter Mr. 
Newton says that in many parts of the city where the 
pressure in the water mains has always been compara- 
tively low it is nowso much reduced that the water 
does not rise above the ground floor. Although the 
aqueduct is delivering 100,000,000 gallons of water daily 
to the city reservoirs, yet between May 12 and June 10 
the level was lowered 2 ft.and 5in. Acting upon Mr. 
Newton’s suggestion, Commissioner Thompson issued 
the following letter: 


To the Public: 

I am to-day in receipt of a letter addressed to me by 
the Chief Engineer of the Croton Aqueduct calling at- 
tention to the present excess in the consumption of 
water over the supply which the aqueduct is capable of 
furnishing, and the perilous effects of a further de- 
crease of pressure in the distributing mains, which 
will result from a continuance of such excess of con- 
sumption. The department is using, with the utmost 
vigor and vigilance, the authority and means at its com- 
mand to limit the waste of water by the application of 
water meters, the inspectian of water fixtures in 
houses, the night inspection of house drains, the stop- 
page of the water supply to ornamental fountains, the 
appliance of waste-saving fixtures to drinking foun- 
tains, the revocation of permits to use water through 
hose in washing sidewalks and house-fronts, and in 
every other possible way. All these measures will not 
avail to avert the perils of a continuous decrease of 
pressure in the water supply unless the public shall 
rise to, 2nd act upon the appreciation of the fact that 
they must employ thesame care in the use of the water 
which they employ in the use of any of the other 
necessaries of life. A continuance ofthe present waste 
of water by consumers means total deprivation of water 
supply to certain parts of the city, inadequate pressure 
and supply for extinguishing fires. paralyzation of in- 
dustries, danger to the public health, and loss of com- 
fort and convenience to every household. I state these 
facts in order to place them before the publicin the 
most impressive manner, and to ask the co-operation 
and assistance of the people and of the several offices 
of the City Government. especially the police. in the 
efforts of the department to save the city from the dan- 
gers of the situation. Very respectfully. 

HUBERT O. THOMPSON. 
Commissioner of Pablic Works. 












































Hype Park, ILus., TUNNEL.—At the present time the 
subject of placing a permanent structure in Lake 
Michigan, one mile from shore. which shall be a safe 
and suitable inlet forthe admission of the water to 
the Hyde Park tunnel, now rapidly approaching com- 
pletion under the bed of the lake at the foot of Sixty- 
eight street, is occupying the serious attention not 
only of the Hyde Park trustees but of the leading people 
of the town. The trustees advertised for bids calling 
for plans and proposals. All were rejected at the last 
board meeting. Itis not within the means ofthe vil- 
lage to construet such a crib as Chicago possesses, 
hence a cheaper construction must be adopted. The 
consulting engineer of the village, J. A. Cole, has sub- 
mitted an opinion on the subject matter, of which the 
following is a brief extract: A vast number of different 
designs might be prepared for this purpose. All would 
fall under one of three general plans viz., either, first, 
a breakwater plan like those of Chicago and Cleveland, 
where a substantial breakwater incloses the inlet shaft, 
but entirely detached from it; or, second a caisson 
plan, where a broad foundation is secured by sinking 
acaisson into the clay and laying beneath it a solid 
foundation of masonry. so as to construct a shaft in 
and asa part of the structure, as bridge-pier founda- 
tions are often constructed; third, a trunk plan (if it 
may be so called, from its likeness to the trunk of a 
tree), where the shaft itself is made to be the founda- 
tion of che superstructure. The essentials arestrength, 
durability. large and free waterways, reliable provision 
for shutting off water, ability to excJude sand, avoid 
stoppage by anchor ice, and facility of construction. 
The bed of the lake is composed of layers or masses of 
clay, interspersed with pockets of sand, gravel, and 
bowlders. The clay is sometimes very soft and plastic— 
sometimes as hard as rock. Toobtain the greatest pos- 
sible strength I would adopt cast iron and masonry. A 
foundation insuch material should be deep, and for 
purposes of a tunnel inlet must be immovable, for the 
least settlement or change might and probably would 
occasion a leak which would be beyond control. In 
taking the trunk plan the shaft itself is made to carry 
the superstructure, affording by this means asolid pier 
of masonry and iron twenty-five feetin depth, resting 
upon rock or indurated clay. The superstructure will 
be of immense strength and will present but a small 
surface as a resistance to the waves and currents. To 
secure an ample passage for water ¢he form of atrun- 
cated pyramid is adopted, having a base eighteen feet 
in diameter, making ten or more large openings imme- 
diately above the shaft, the united area of which is five 
times the area of the tunnel section. All gates or valves 
for shutting off the water supply will be discarded 
The shutting can be made complete by nicely fitting 
cores, which can be placed over the openings of the 
inlet, and securely fastened to them with an interven- 
ing gasket. The subject of construction is a vital one. 

The inlet is be placed one mile from shore, ten miles 
from the Chicago harbor, in a depth of twenty-seven feet 
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TRON, METAL AND COAL MARKETS. 


PHILADELPHIA, June 19, 1884. 


Steel Rails are quoted in large lots, for winter de- 
livery, at $32, but even this remarkably low figure does 
not attract buyers, and to all appearances prices are on 
the down grade, with $31 as the probable limit before 
the close of summer. Crop Ends are $20.50 at mill; 
English, $21; Welsh, $20; Spiegeleisen, $28; Bessemer, 
$19.50; Standard Foundry Iron, $20 for No. 1; $17.50 for 
Gray Forge. Buyers are holding back all through the 
market, and the transactions of the past week have 
been of very trifling proportions. Construction Iron 
is in good request, but only in small lots. Sales of 
Nails have been made here at $2.35. 





PIrrTsBURG, June 19, 1884. 


Inside figures to-day are, No. 1 Foundry, $19; No. 2. 
$18; Grey Forge, $16.50@817; Bessemer Pig. $21; Steel 
Rails nominally. $36, but better terms can be had. The 
railroad builders are in no hurry whatever just now. 
The people of the East End are greatly excited over 
natural gas, and meetings are being held with a view 
of forming a pool in order to operate on a large scale, 
The stove holders will start up with non-union men if 
possible. A general strike is probable along the Monon- 
gahela River, All the glass factories will be out in two 
weeks. The demand is very active and the supply 
limited. 





, CHIcaGo, June 18, 1884. 


The improving crops and the short stocks of iron and 
steel, together with the fair demand for all kinds of 
hardware, wire and tools, are leading toa little more 
confidence in the iron trade and in general business 
circles. Prices show but little variation. The manu. 
facturing towns within 100 miles of Chicago are not re- 
stricting their labor force, and a perceptible increase 
in orders is observable. The Barbed Wire manufac- 
turers are taking a good many orders for fall delivery. 
The Tool makers of the city have booked more orders 
during the past two weeks than during the previous 
month. The Steel Rail makers are doing but little 
The Bar mills are short of orders. The Steel mills are 
well supplied with business. Nails are declining and 
the policy of the Western Nail makers has not yet been 
determined upon, 


COAL, 


PHILADELPHIA, June 19, 1884 


The Reading Railroad Company have issued their 
June circular. No change in prices has been made ex- 
cept an advance of 35c. per ton on Lykens Valley 
Broken and Egg. The shut-down of last week, and the 
coming one of next week, have had the effect of making 
prices a little firmer, though as yet dealers haye not 
advanced. The Cambria Mining ‘Manufacturing 
Company have decided to develop their large fields 
near Sonman Station. General trade is very quiet, and 
only pressing requirements are being met. Bitumi- 
nous Coal dealers report an equal dulness in their 
specialty and do not anticipate any marked improve- 
ment for some time to come. 


of water, on the bed of a lake which is lashed tofuryby| §r. Louis, Mo., : : 
the storms which follow each other at short intervals. | road bill was Saicet by hs Oty Oonenn a: 
The solution of the question is anxiously looked for. | night, and is now a law. A number of New 
oe ee i SS = es — the enter- 
se. e road run from the busines: 
NEWS OF THE WEEK. center of the city to the western limita, with 
oe branches tothe northern and southern suburbs. 
Railroads and Canals. ‘ 
a Mexico’s method of dealing with outlaws: 
Vernon Situ, civil engineer, who has charge | Since the attacks on the trains of the Mexican 
of one of the surveying parties in the pro-|Central Railway by bandits a force of 8) 
sed route of the short line to Halifax from | cavalry under Gen. Pinon has been scouring 
ttawa, has returned there to consult with | the country in the region of the crimes, pro- 
Collingwood Schrieber, chief engineer of the|tecting the railway and arresting the evil- 
Government railways He reports a feasible| doers. Ofa party of seven who were arrested 
and straight line between Canterbury and the/| three, the leader and two of the most notori_ 
north of Moosehead Lake, a distance of 130} ous, were shot. Before the execution they con- 
miles. One of the advantages offered by this|fessed their crime, and said that they were 
route would be its important connections at | assisted by a foreman and fourmen ofa section 
both ends with the systems in operation. gang — oyed on the railway, who removed 
Pactric anp Great Eastern.—The directors | %,1%!! from the track and wrecked a train. 
of the Great Eastern Railroad Construction, — nae ee —— of the {troops 
and Land Company have resolved to build the | fear ne papal at ¢ rhe olesome 
end of the road 350 miles from Cincinnati, | the railway for ieaean canes aad a 
Washington county, Ark,, to the eastern state | o¢ being sent to Yucatan, which in their eres 
ine of Arkansas. The work will begin before is considered a worse penaltythan death. ‘Th 
September ist. The route penetrates the tier|joca) Mexican a thoriti * oo e 
of counties of northern Arkansas, abounding | dilatory in adopting measures to prevent the 
in timber and materials. ; wrecking and robbing of trains, or to render 
WINFIELD, June 4.—Crisswell township in| assistance to the goverment troops, but by 
this county yesterday voted $35,000 aid to the| commendable energy and activity the troops 
Kansas City and Southwestern railroad. This| have captured the greater part of the bandits, 
isa proposed line from Kansas City to the|and they have either been shot or otherwise 
south line of the State, by way of Leroy or/| severely punished. This has been such an ex- 
Burlington, Eureka and Winfield.. The en-|ample to others who would en in such 
terprise is backed by heavy capitalists in| pastimes as to deter them from evildoing, and 
Chicago, and is receiving the enthusiastic sup- | to make travel over the new line as safe as in 
port of the people all along the line. the United States. Denver Tribune. 
South AMERICAN Prosects.—The great rail- Speers a 
way contract for the construction of three 
grand trunk lines has been signed by the Gov- 
ernor of the province of Buenos Ayres, and is 
now before the provincial legislature. Brown 
and Honore are the contractors. This is, per- 
haps, one of the greatest contracts in the coun- 
try, as it means 1,500 kilometres of new rail- 
ways, built at an outlay of $28,000,000 fresh 
foreign capital. 
AtToona, PEnN., June 5.—The Cresson, Clear- 
field County, and New York Short Route Rail- 
road Company broke ground on Tuesday last 
near Flynnsdove, in Cambria county. Eighty 
men and about 30 teams* were put to work. 
Frederick Jackel, the leading spirit in this en- 
terprise, went to New York this evening, and 
will return on Tuesday next with 500 Italians, 
who will be put to work at once. The road 
will be completed about the ist of November, 
and will run through one of the finest coal and 
timber countries in Pennsylvania. : 
VENEZUELAN Prosects.—Only two lines of 
railway in Venezuela can at the present time 
be considered as serious enterprises ; one is the 
old Bolivar Railway from Tucacas to La Luz, 
belonging to the Quebrada Railroad, Land, 
and Copper Company, of London, and the 
other, the line opened last year from, La 
Guavra to the city of Caracas, and owned by 
the La Guayra and Caracas Railroad Com- 
any. With regard to the first of these lines 
essrs. De Rojas Brothers & Co., state that 
the government of Venezuela has offered a 
concession for its prolongation from La Lus to 
the town of Barquisimeto, a distance of about 
60 miles. 
A New DEPARTURE IN RAILROAD SIGNALING.— 
For the past week Mr. L. C. Huber, of Huber, 
Ky., has been engaged in putting on the Pitts- 
burg, Cincinnati and St. Louis Railroad his 
pneumatic signal. The signal is an air whistle 
placed upon the caboose or last car of a freight 
train. It consists of an eccentric placed upon 
the axle of the car. The revolution of the 
axle while the car is in motion is the motive 
power for the eccentric, which is connected 
and operates an air-pump. From the pump, 
air is forced into and compressed in an_air- 
drum until a pressure of 90 or 100 unds to 
the square inch is obtained. Leading out of 
the air-drum is a whistle pipe terminating 
above the roof of the caboose in a whistle, 
which is operated either from the inside or on 
"E of the caboose. 
he object of this method of signaling by 
sound is to at all times and in any condition of 
weather put the train employés in instanta- 
neous communication with one another, which 
has not been accomplished by any other 
system, and especially is the present method 
defective, which is by signs, the efficacy of 
which depends wholly upon whether the 
person for whom the signal is intended is look- 
ing in the direction of the signal being given. 
Mr. Huber has overcome this defect by con- 
trolling the men by sound, and the advantage 
of his system is thatany man on the train, 
who can hear, is instantly controlled by the 
whistle. A test was given on the Little Miami 
Road recently, and it proved satisfactory. 

















